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CNB - Chief of Naval Operations. 

m- Chain-of-Custody; 

CR - Complex Resistivity. 

eRAVE- Carcinogen Risk Assessment Verification Endeavor. 

CRQL- Contract Required Qugntitation Limit. 

CSRS - Confirmation Study Ranking System. 

m - Clean Water Act. 



DGP - Data Gathering Plan. 

DMP - Data Management Plan. 

9pB - Department of Defense. 

pM - Data Quality Objectives. 

.QQ= - Data Quality Control Report. 

TDRMo- Defense Reutilization and Marketing Office. 

m - Data Validation Report Sheets. 

ECAQ- Environmental Criteria and Assessment Office. 

XEM- Environmental Evaluation Manual. 

JzJ3- Environmental Impact Study. 

ELCR- Excess Lifetime Cancer Risk. 

m - Electromagnetic. 

m - Environmental Protection Agency. 

m - Extended Site Inspection. 

zUz3- Florida Department of Environmental Regulation. 

FAC- Florida Administrative Code. 

FPVC- Field Data. Validation Checklist. 

m- Federal Facilities Agreement. 

XX!- Flame Ionization Detector. 

FfFRA- Federal Insecticide, Fungicide and Rodenticide Act. 

zz! - Feasibility Study. 

m - Field and Sampling Plan. 

FWQC- Federal Water Quality Criteria. 

EEE- Ground Penetrating Radar. 

IiA - Health Advisory. 

HASP- Health and Safety Plan. 
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FAST - Health Effects Assessment Summary Table. 

a- Hazard Index. 

BQ - Hazard Quotient. 

m - Hazard Ranking System. 

'JX - Initial Assessment Study. 

Am - Investigation-Derived Wastes 

LB- Installation Restoration. 

rRrs- Integrated Risk Information System. 

LBZ- Installation Restoration 

u - Laboratory Data Package. 

u - Liquid Limit. 

Program. 

LO.AEL- LOWeSt ObserJed Adverse Effect Level. 

&QQ - Limit of Quantitation. 

m - -oratory Task Order. 

EL- Maximum Contaminant Level. 

MCLG- Maximum Contaminant Level Goal. 

ErG- Method Detection Limit. 

XX - Modifying Factor. 

Monthly Progress Report, 

Master Sample List. 

- National j4mbient Air Quality Standards. 

- Naval Assessment and Control of Installation Pollutants. 

- Naval Aviation Depot. 

Naval Air Station. . 

Navy Aviation Trade. 

National Oil and Hazardous Substances Contingency Plan. 



NEEsA - Naval Energy and Environmental Support Activity. 

NOAA - National Oceanographic and Atmospheric Administration. 

NOBEI, - No Observed Adverse Effect Level. 

a - No Observed Effect Level. . 

RPUES - National Pollutant Discharge Elimination System. 

'm - mtional Priority List. 

m - Naval-Regional Medical Center. 

NTGS - National Technical Guidance Series. 

w - Operation and Maintenance. 

OSWER - Office of Solid Waste and Emergency Response. 

m - Office of Technology Assessment. 

su - Operable Unit. 

m - Organic Vapor Analyzer. 

23 - Preliminary Assessment. 

PeBs - Polychlorinated Biphenyls. 

2z - Plasticity Index. 

m - Photoionizkion Detector. 

B - Plastic limit. 

ps;L( -- Petroleum, Oil and Lubricant. 

m - Practical Quantitation Limit. 

m - Potential Source(s) of Contamination. 

2Y!z- Polyvinylchloride. 

pwo - Public Works Officer. 

PB - Quality Assurance. 

p9e - Quality Assurance Officer. 

dAPF - Quality Assurance Program Plan. 



Q QAPiP - Quality Assurance Project Plan. 
._. 

Qc - Quality Control. * 

m - Quality.Control Summary, 

9CSR - Quality Control Summary Repoti. 

a - Radiological Affairs Support Office. 

.RCRA- Resource Conservation and Recovery Act. 

B;fp - Reference Dose. 

BI - Remedial Investigation. 

E!E- 

BQLI- 

EEL!- 

Reasonable Maximum Exposure. 

Record of Decision. 

Relative Percent Difference. 

SARA- Superfund Amendments and Reauthorization Act of 1986. 

M - Special Analflical Services. 

Q SCBA- 

SOWA- 

SXAM- 

Self Contained Breathing Apparatus. 

Safe Drinking Water Act. 

Superfund Exposure Assessment Manual. 

sz - Site Inspection. 
m - Spectral Induced Polarization. 

m - Site Management Plan. 

se - Spontaneous Potential. 

SpL - Sample Quantitation Limit. 

SSHO - Site Safety and Health Off,icer. 

m - OU-Specific Safety and Hdalth Supervisor. 

z - Technical Assistance Grant. 

x&z- To Be Considered. 

TCE- Trichloroethene. 



xCr,p - Toxicity Characteristic Leaching Procedure. 

x?z- 
ZLG- 

XQG- 

mc- 

?ransient Electromagnetics. 

Tentatively Identified compounds. 

Total Organic Carbon. 

Technical Review Committee, 

~sq - Toxic Substances Control Act= 

= - Uncertainty Factor. 

USACE - u.s. Amy corps of Engineers 

uses - Unified Soil Classification System. 

USDA - United States Department of Agriculture- 

USGS - United States Geological Survey= 

VOA - Volatile Organic Aromatic. 

E - Volatile Organic Compound. 
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This is the Basic Site Work Plan for the Naval Air Station in 
Jacksonville, Florida (Site). The plan documents procedures to be 

utilized for CERCLA investigations of various potential sources of 
. contamination (PSCs) identified at the Site. Also, the plan 

~outlines methods for evaluating exposure pathways and health risks 
associated. with contamination that may be present, establishes 

applicable or rel&ant and,appropriate requirements (ARARs), and 
proposes procedures for screening and selecting any remedial 
actions that may be necessary. 

The Basic Site Work Plan includes quality assurance documents 
that have been prepared and included as appendices, which describe 
the procedures and protocols necessary for sample collection, 
sample analysis, and data validation. Included are checklists to 

(I) 
be used for documenting the decision process and compliance with 

--... data quality objectives and ARARs. 

This Basic Site Work Plan will be used as the foundation for 
QU-specific RI/FS work plans prepared for selected PSCs. The Basic 
Site Work Plan comprehensively applies to all C&CLA work conducted 
at the Site: the OTJ-specific plans will precisely document.field 
tasks for PSC characterization, including sampling locations, 
matrices, and analytical parameters; potential exposure pathways: 

concentration limits for constituents of concern: and 

classifications of potential remedial actions, if necessary. 

_ 
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1.0 JNTRODUCTION 

The Navy prepared this Basic Site Work Plan for the Naval Air 
Sta.tion JaCkSOnville, referred to as the *qSite.fil The basic purpose 
Of the Installation Restoratioxi Program (IRF) is to characterize 
the nattie and extent of risks posed by .mCCntrClled hazardous 

~waste Sites and to evaluate the potential remedial options. This 

Basic Site Work Plan was prepared in accordance with the Scoping of 
the IRP, the initial planning phase of &e process. Activities of 
the Scoping phase include: 

0 the compilation and.analysis of existing data: 

0 the initial identification of potential sources of 

contamination (PSCs) and operable units (OUs), likely 
response scenarios, and preliminary remedial action 

objectives and alternatives; 

0 the preliminary identification of ARARS; 

0 the identification of initial 'hata quality objectives; 
and . 

0 the preparation of investigative tasks. 

The Basic Site Work Plan and appendices detail the tasks.and 
field investigations_ to be used for the IRP activities at the 
identified PSCS. IRP activities may include Remedial 

Investigation/Feasibility Study (RI/FS) tasks, PSC screening 
activities, or the development of no further action justification. 
Included in the Basic Site Work Plan is a Basic Sampling and 
Analysis Plan (BSAP) consisting of aQuality Assurance Program Plan 
(QAPP) and a Basic Field Sampling Plan (BFSP). The Navy intends 
this repoti to apply to all subsequent IRP activities for the Site. 
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2.0 SCOPING 

Initial scoping evaluations (Figure 2-1) are especially useful 

in delineating preliminary data quality and remedial action 

objectives for the PSCs. The EPA Guidance for Cond- 

~ v e s t j , u a t j o n s  and Feasibi l i tv  studies Under m C L A  discusses the 

initial evaluation precess used during scoping of an RI/FS. These 

,initial evaluation steps include: (1) collecting and evaluating 

the existing data to determine the types and volumes of waste 
present; (2) identifying potential pathways of contaminant 

migration and preliminary public health and environmental impacts; 

(3) identifying preliminary PSCs and OUs, and (4) identifying 

preliminary response objectives and remedial action alternatives. 

Scoping is performed prior to defining RI/FS work plan tasks 

for specific PSCs and OUs at the Site. Preliminary response 

objectives and remedial action alternatives are identified, as a 

result of scopinq, in the OU-Specific RI/FS Work Plans. 
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INVESTIGATIVE FIELD TASKS 

Waste Characterization Investisatioq 

Waste characterization involves-collecting data that describe 

the physical and chemical properties of -waste materials and the 
matrices in which they are contained. These data are valuable for 

identifying indicator parameters, possible migration pathways, and 

monitoring procedures, as well as determining the nature and scope 

of remedial measures that may be applied. 

The Navy may implement the Waste Characterization Plan 

whenever it is necessary to identify the types of waste disposed at 

each PSC. In contrast, the Navy may limit waste characterization 
when the PSC of concern is no longer active and the waste cannot be 

sampled. 

a The Waste characterization Plan presents the appropriate 

methods used for (1) collecting data through review of available 

information, (2) collecting additional information, and (3) 

characterizing the physical and chemical properties of the 

materials. Sect.ion 3.1.1 and 3.1.2 discuss a two-tier approach to 

waste characterization. The tasks described in these sections 

represent the minimum effort implemented for waste 

characterization. 

3.1.1 Review of Existing Data and Records 

The examination of existing records identifies the types of 

waste materials detected and indicates constituents of concern that 

may be present at a PSC. These records may include but will not be 

limited to the following: 



waste characterization data used for permitapplications, 

facility records of past waste analyses used for shipping 
manifests or any other purposes, 

past federal, state or local compliance and inspection 
results, 

records of disposal practices and operating procedures, 

facility health and safety monitoring data, 

reports on environmental assessments, 

information from waste haulers or generators, 

information concerning age and period of operation of 

facility , and 

information from past or present employees. 

PSC Inspections 

The will conduct inspections, necessary, 
generally define existing conditions. Information gained from a 
site inspection includes, but is not limited to the following: 

o integrity of waste containment, 

o location and size of areas of concern, 

o location of drainage features and possible conduits f o r  

migration, 



o locations of discharge points, 

o level of site security, and 

o facility map of all areas of concern. 

- 3.1.3 Collection of Additional Information 

In some cases, the Navy may adequately characterize the wastes 

by evaluating existing records or data on operating procedures. 

Where detailed, verifiable information on wastes at a PSC is not 

available, the Navy will conduct additional data collection 

activities. 

3.1.3.1 sramhic Survevs. The Navy will conduct 

topographic surveys to obtain accurate PSC maps to assist in 

characterizing the areas of interest. If possible, the survey maps 

may be compared to his tor ica l  survey maps or areal photography to 

determine changes in processes or disposal locations over time. 
This information can facilitate the selection of appropriate 

sampling locations. 

3.1.3.2 Geomhvsical Survevs and Areal Photoqra~hy. Where 

applicable, the Navywill use geophysical methods to determine the 

location and extent of buried waste deposits. The magnetic, 

resistivity, radar, and electromagnetic methods are described in 

the Hydrogeologic Investigation Plan (Section 3.2.2.4). 

The Navy may also use areal photography and infrared imagery 

to aid in defining sources and impacted areas. Areal photographs 

of the facility and selected PSCs are available at the Site. 

3.1.3.3 ~ a m ~ l i n q .  The extent and location of sampling 

required for waste characterization will be determined by a 



professional evaluation of additional information requirements. 

The extent of information gathered during the review of available 

data and PSC inspection, as well as the complexity of the PSC and 

environmental media, will be factors in determining the extent and 

locations of sampling. 

The type of material being sampled and the setting from which 
the sample is collected dictate the sampling methods used. Waste 

materials may include solids, sludges, and liquids; settings may 

include drums, sludge drying beds, and surface impoundments. Table 

3-1 provides a summary of sampling methods to be employed. Section 

4.10 of the BFSP (Appendix 4 . 4 . 2 )  presents detailed descriptions of 

the sampling procedures. 

The Navy will choose analytical parameters based on the extent 

of available information. Analyzing for broad indicator 

parameters, such as total organic halogens or pH, may be useful 

when the materials that may be present are unknown. Whenever 

possible, the Navy will conduct analyses for specific constituents 

of concern. Analyses may be performed by a laboratory or in the 
field when appropriate. 

3.1.4 Chemical and Physical Characterization 

The Navy will conduct compound-specific characterization 

whenever possible. The Navy will analyze only those constituents 
believed to be present in the waste. Also, analysis of samples in 

the field will be conducted whenever appropriate- 

The Navy will perform analyses for a broad category of 

constituents when little or no information is available concerning 

the types of waste materials that may be present at the PSC. Broad 

categories of constituents may include such parameters as total 



Table 3 4 .  Summary of Sampling Methods for Waste Characterization 

Waste Type 

scoops Pump 
and Core G l a s s  and Kemmerer 

Shovel T h i e f e  Augers Samplers Tubes Dippers ,Tubing Bottle 

aslidn 
Waste Piles X X X 

- - 

Land Treatment Units X X 

Landfills X X 

S a c k s  and Bags X X 

T r u c k s  X X X 

Conveyor Belts 
1 

X 
n 

Unload ing/Load ing/ 
Transfer Areas X X 

pludqes 
Waste Piles 

Tanks X X 
- - - - - - 

Surface Impoundments 

Trucks  X X X 

Conveyor Belts X 

Unloading/Loading/ 
T r a n s f e r  Areas X X X 

- 



Table  3-1.  cont inued  

Waste Type 

Scoops Pump 
and Core Glass and Kemmerer 

Shovel  T h i e f s  Augers Samplers Tubes Dippers Tubing Bottle - - 
-ram 

Drum Handling X X X 

X X Tanks -- 

Surface Impoundments X X X 

S u r f a c e  Disposal Areas X X X 

Trucks X X X 

~nloading/Loading/ 
w Trans fer  Areas X X I 
01 



organic halogens, pH, the Contract Laboratory List of constituents, 

or Appendix IX list of constituents (40 CFR, Part 2 6 4 ) .  

Table 1-1 of the QAPP (Appendix 4 . 4 . 1 )  lists appropriate 

analytical methods for identification of selected constituents and 

chemical characterization of waste. The Navy will gather 

additional chemical information from review of the selected 

reference books listed in Table 3-2. 

The Navy will reference computerized data bases such as the 

Chemical Information Service to identify the physical 

characteristics of the identified waste constituents. Physical 

parameters of interest may include corrosivity, flammability, 

specific gravity, boiling point, degradability, and compatibility 

with other types of waste. 

3.2 pvdroueoloaic and Soil Investisation Elan 
.I 

The objective of the hydrogeologic investigation plan is to 

provide an outline for conducting the investigations needed to (1) 
determine the nature of the subsurface geology and aquifer 

characteristics at the PSC, (2) determine the presence or absence 

of contamination, and (3) the horizontal and vertical extent and 

migration potential of the ground-water plume, if present. The 

steps involved in conducting a hydrogeologic investigation include 
(1) a review of existing regional and PSC-specific hydrogeologic 
data and reports, (2) a review of the operation history a t  the 
PSC, (3) an evaluation of data needs, and (4) performance of field 

investigations to collect PSC-specific data in order to achieve the 

obj ectives. 



Table 3-2. References for Determining Physical 
and Chemical Characteristics of Waste 

Callahan et al. 1979. Water-Related Environmental Fate of 129 
Priority Pollutants, Volumes I and 11. Office of Water 
Planning and Standards. NTIS PB 297606. Washington, D.C. 
20460. 

Dawson, et al. 1980. Physical/Chemical Properties of Hazardous 
Waste Constituents. Prepared by Southeast Environmental 
Research ' Laboratory for U.S. EPA. EPA RCRA Docket. 
Washington, D.C. 20460. 

U.S. EPA. 1985. Health Effects Assessment for [Specific Chemical]. 
[Note: 58 individual documents available for specific 
chemicals or chemical groups]. Environmental Criteria and 
Assessment Office. Cincinnati, Ohio 45268. 

Jaber, et al. 1984. Data Acquisition for Environmental Transport 
and Fate Screening. Office of Health and Environmental 
Assessment, U.S. EPA 600/6-84-009. NTIS PB 84-140102. 
Washington, D.C. 20460. 

-1 

~ethods . McGraw-Hill , New York. 

Mabey, et al. 1982. Aquatic Fate Process Data for Organic Priority 
Pollutants. Prepared by SRI International, EPA Contract Nos. 
68-01-3867 and 68-03-2981. Prepared for office of Water - -  - -  . . 

Regulations and Standards. ~ashii~ton, D.C. 20460. 

U.S. EPA. 1980. Treatability Manual, Volume I. EPA 600/2-82-001a. 
Office of Research and Development. NTIS PB 80-223050. 
Washington, D.C. 20460. 

U.S. EPA. 1984. Characterization of Constituents from Selected 
Waste Streams Listed in 40 CFR Section 261. Office of S o l i d  
Waste. Washington, D.C. 20460. 

U . S .  EPA. 1984. Exposure Profiles for RCRA Risk-Cost Analysis 
Model. Office of Solid Waste. Washington, D.C. 20460. 

U.S. EPA. 1986. Ambient Water Quality Criteria. Office of Water 
Regulations and Standards. Washington, D.C. 20460. 

Perry and Chilton. 1973. Chemical Engineers' Handbook. McGraw- 
Hill. 5th Ed. New York. 

Verschueren. 1983. Handbook of Environmental Data for organic 
Chemicals. Van Nostrand Reinhold Co. New York. 2nd ed. 



Table 3-2. continued 

Weast et al. 1979. CRC Handbook of Chemistry and Physics. 

Windholtz, et al. 1983. The Merck Index. Merck & Co. Rahway, NJ. 

U.S. EPA. 1986. Test Methods for Evaluating Solid Wastes. 3rd 
Edition, Office of Solid Waste. EPA/SW-846. GPO No. 955-001- 
00000-1. Washinqton, D.C, 20460. 

U . S .  EPA. 1984. characterization of Hazardous Waste S i t e s - - A  
Methods Manual. Volume 111. Available Analytical Methods. 
EPA 600/4-84-038. NTIS PB84-191048. Washinqton, D.C. 20460. 



3.2.1 Survey of Existing Hydrogeologic Data and Reports 

The available literature on the PSC hydrogeology is reviewed 

before PSC-specific field investigations are conducted. In order 
to characterize the local hydrogeological parameters at the PSC, it 

is necessary to examine and analyze the regional hydrologic 

framework. Much of the regional hydrogeologic data, including 

recharge/discharge areas, regional pumpage effects, regional 

ground-water flow directions, regional water-quality trends, and 

hydraulic characteristics of the aquifer(s) , are available through 
published reports and data generated by federal, state, and local 

agencies. These types of reports include U. S. Geological Survey 

water-supply and professional papers, Water Management District 

professional publications, Soil Conservation publications, and 

State reports. The Navy will also review existing hydrogeologic 

data and reports generated during earlier PSc-specific 

investigations. The Navy will also review available historical 

data and aerial photographs. 

3.2.2 Field Reconnaissance Activities 

The Navy may conduct several reconnaissance activities to 

provide an overall assessment of the site. Reconnaissance 

activities included soil gas sampling, surface geophysical surveys, 

recording water levels and collecting samples from existing monitor 

well at the PSC. 

3.2.2.1 Water Well and S s r i n s  Survev. The Navy will conduct 

water well inventory to determine the existence and location of 

water wells, flowing wells, or springs, which are used or have the 

potential for use by humans or livestock or wildlife, on or within 

one mile downgradient and cross-gradient and one-half mile 

upgradient of the PSC. The Navy will review water well records 

and/or conduct a house-to-house inventory. Whenever possible, the 



Navy will determine well location, depth, screened interval, 

grouted interval, well head protection, water use, owner, driller, 

and number of people semed. The purpose of the water well 

inventory is to locate existing wells that may potentially be used 

for monitor wells and to determine the  existence of potential 

receptors. 

3.2.2.2 Sam~lina Existinu Wells. The Navy may use existing 

monitor wells as well as private wells for monitoring on a limited 

basis. The Navy must obtain and evaluate well construction 

information pertaining to each well to determine if the well is 

properly constructed and grouted and if it is screened in the 

zone(s) of interest. The Navy can measure water levels and collect 

samples for chemical analyses from a properly constructed well. 

Such wells may be used for aquifer testing as well. The Navy may 

also obtain regional, or background, water level and water-quality 

data concerning private water wells or monitor wells located 

offsite. 

3.2.2.3 Soil-Gas Samnlinq. Concentrations of soil gas may 

indicate the presence of volatile organic constituents in the 

saturated or. unsaturated soil below the sampling locations. The 

purpose of subsurface soil-gas sampling is two-fold: 

o To identify source areas and characterize the nature 

and extent of migration of gaseous constituents 

associated with soil contamination, and 

o To detect the release of gases associated with ground- 

water contamination for the purpose of identifying the 

lateral extent and boundaries of ground-water 

contamination. 



The Navy will measure the concentrations of soil gas by 

headspace in soil cores, or boreholes or by using the driven probes 
method. Headspace measurements of soil cores or boreholes are 

useful to determine hydrocarbon concentrations. The Navy w i l l  
collect samples by auger or similar method and measure the 

headspace in the half-filled container. The driven probes method 

, uses a drive tip that is driven into the ground and attached to the 

probe and tube,leading to the suxface. Openings in the probe tip 

allow gases 'to be pumped to the surface, 

So i l  gas samples may also be collected from shallow boreholes 

(6 to 10 ft bls) using a bar punch. The bar punch is a steel bar, 

which is either hammered or driven into the ground. After the bar 

punch is pulled out, Teflon tubing is inserted to the bottom of the 

borehole. b he' annular space between the Teflon tubing and the 
borehole is closed with an impervious seal. A sampling pump is 

then attached to the tubing and the hole is evacuated of air- 
diluted gases. Methane gas measurements and organic vapor 

measurements may now be made using an explosimeter and an organic 

vapor analyzer-flame ionization detector (OVA FID), respectively. 

Samples for specific constituents may be collected in Todlar bags 

for analysis by a portable gas chromatograph equipped with one or 

more of a variety of common detectors. 

3.2 .2 .4  face Geonhv- Methods. Surface geophysical 

methods provide information on the structure and stratigraphy of 

the local geologic environment and aquifer properties, as well as 

locations of contaminant plumesi trenches, and buried drums. 

Surface geophysical methods provide information on subsurface 

conditions and geology, which can guide the placement of test pits, 
monitor wells, exploratory drilling, or sampling locations. 

Suneys can be performed to dat,ect buried metallic objects, 

conductive plumes, depth to bedrock, depth t o  the water table, 

depth to confining layers, and ground-water resource location. 



a These surveys are part of the initial investigations for remedial 

action planning. Subsequent surveys may be used to monitor 

corrective action operations. Additionally, contractors often 

consult such surveys at hazardous waste site, as a safety 

precaution, to avoid digging or drilling through "hot spot" areas 

that may contain hazardous waste, buried drums, buried gas 

- pipelines, underground storage tanks, or subsurface telephone and 
power cables. 

Surface geophysical methods include electromagnetic surveys, 

magnetic surveys, and resistivity surveys. 

~lectromasnetic Surveys: The term electromagnetic refers to 

geophysical methods which use ground penetrating radar and metal 

detectors to measure subsurface conductivities by low frequency 

electromagnetic induction. 

Electromagnetic [EM) or ground conductivity methods measure 

the electrical conductivity of subsurface soil, rock, and ground 

water. Electrical conductivity is a function of the type of soil 

and rock, its porosity, permeability, and the fluids which fill the 

pore space. EM methods are applied to assess natural hydrogeologic 

conditions and to map ground-water plumes. In addition, the Navy 

may locate buried drums and conductive waste, trench boundaries, 

and metallic objects using these techniques. A typical instrument 

used for electromagnetic surveys is an EM31. This instrument has 

transmitter and receiver coils. The transmitter coil is used to 

induce currents into the ground using 9.6 kilohertz (Khz) signals. 

The receiver coil measures the magnetic field resulting from the 

induced currents in the ground. The measured electromagnetic field 

can be either in-phase with the primary signal at the transmitter 

coil or out-of-phase. In-phase readings will be used to detect 

buried metals. The out-of-phase signal will be used to measure the 

conductivity of the ground. The orientation of the coils may be 



changed such that their plane lies parallel (vertical dipole mode), 

or perpendicular (horizontal dipole mode), to the ground surface. 

The vertical dipole mode with the EM31 has an effective exploration 

depth of about 20 feet. The horizontal dipole mode has an 

effective exploration depth of about 10 feet. The two modes can be 

used to assist in reducing t h ~  influence of near surface 

resistivity changes on the deeper data. Readings are typically 

taken along lines with station spacings of approximately 10 to 20 

feet. Electromagnetic surveys provide quality reconnaissance data 

far PSCs because they permit rapid data collection. However, depth 

to target, subsurface resistivity, and noise considerations must be 

evaluated beforehand, to optimize these types of surveys. 

Masnetic Survevs: Magnetic measurements are used to map 

geologic structure and minerals and to locate pipes, buried drums 

and trenches. Magnetometers measure the intensity 'of the earth's 

magnetic field. The amount of ferrous material, either man-made or 

naturally occurring, creates variations in the local strength of 

the earth's magnetic field. 

contractors frequently use magnetic methods if the 

electromagnetic-methods are unable to detect the metal targets, 

which may be the object of a particular s u w e y .  If the ground is 

conductive, the penetration of the electromagnetic waves may be 

limited and deeper metal objects may be missed. The magnetic 

method uses a magnetometer to measure the magnetic field strength 

about 6 feet above the ground surface. Buried metal objects 

influence the magnetic field for some distance surrounding the 

object, creating an anomalous magnetic field. The Navy can o b s e n e  

this field using a magnetometer. In addition, ' the Navy will 

measure the vertical gradient of the magnetic field using a 

gradiometer, resulting in the simultaneous collection of gradient 

and total field magnetic data. This produces a data set that is 

more sensitive to near-surface buried metal, and is useful in 



pinpointing the location of the buried metal. Total field magnetic 
data can help determine an order of magnitude depth estimate to the 

source of the anomaly, and the vertical magnetic gradient data 

provides near surface information. In addition, the gradient data 
provides confirming evidence to the total field data since the 

diurnal . drift of the earth s magnetic - field is automatically 

removed. 

During a magnetometer/gradiometer survey, the surveyor takes 

. readings along lines at stations spaced approximately 10 to 20 feet 

apart. The actual spacing used depends on the target size and 

depth. In addition, the surveyor will establish a base station, 

where readings will be taken approximately every hour. These 

readings will allow for the removal of drift in the natural 

magnetic field from the field data. To ascertain that no high- 

frequency natural magnetic field oscillations are present, the 

operation periodically remains stationary at one location and 
obsemes the magnetic field data. If no significant changes are 

occurring, then the suney  continues. If significant changes 

occur, then the surveyor monitors the base station more frequently. 
Large changes may indicate that a magnetic storm is in progress and 

the survey may be stopped until normal conditions return. 

Resistivity Survevs: Remedial Contractors use resistivity 

methods to measure the electrical resistivity of the hydrogeologic 

section, including the rock, soil and ground water. The Navy may 
also use this method to evaluate contaminant plumes and locate 
buried wastes. Other applications include locating trenches, 

defining trench boundaries, and determining the depths of trenches. 

Spectral Induced Polarization (SIP) or Complex Resistivity 

(CR), measures the resistivity of the ground at numerous 

frequencies. Such measurements evaluate the polarizability of the 

ground. Scientists have reported changes in the natural 



polarizability of clays due to hydrocarbon contamination. It can 

also change as the salinity of the water in the pores of the rock 

changes. Polarizability increases dramatically in the presence of 

naturally occurring sulfides or in the presence of buried metallic 

objects . 

3.2.3 Hydrogeologic Field Investigations 

Based .on the review of existing data and reports and the 

results of field reconnaissance activities, the Navy will undertake 

a field investigation program to collect information on the 

hydrogeology, including lithology, stratigraphy, structure, 

presence of aquifer (s) and confining unit (s) , aquifer 

characteristics, physical and chemical characteristics of the soil, 

water levels, recharge/discharge, water-quality, and ground-water 

use. 

3.2.3.1 S o i l  and Sediment Investisation Plan 

Initially, the soil and sediment investigation plan will 

provide a framework for PSC-specific identification of the nature 

and extent of soil contamination at each PSC. For purposes of t h i s  

discussion, soil is considered the material that exists in the 
unsaturated zone above the water table. The potential for inter- 

media transfer of releases from soil to other media is significant. 

Contaminated soil can serve as a source of contamination to ground 

water, air, subsurface gas, and surface water. 

The investigation tasks will include a review of existing data 

and field studies that will help define the nature and magnitude of 

the existing contamination. Factors to be considered include 

physical and chemical properties of soil, subsurface geology and 

hydrology, and climatic or meteorologic patterns. 



Soil and PSC maps aid in designing sampling procedures by 

identifying drainage patterns, areas of high or low surface 

permeability, and areas susceptible to wind erosion and contaminant 

volatilization. The field personnel may prepare maps of 

unconsolidated deposits from soil conservation maps, existing soil 

core information, well drilling logs, or ,from previous subsurface 

studies. 

During the field investigation, the field personnel will note 
the depths of soil horizons, soil types and textures, and the - 
presence of joints, channels, and zones containing plant roots or 

animal burrows. Field personnel will record physical 

characteristics of each distinct soil layer or boundary between 

layers that may be affected by a waste release. Soil and formation 

samples w i l l  be described in the field, and lithologic logs will be 

prepared using the Unified Soil Classification System ( U S C s )  . 
Determination of the range and variability of values for soil 

properties and parameters will allow more accurate prediction of 

the mobility of contaminants in the soil. 

3.2.3.2 u u  ' d Sam 

The objectives of soil sampling and characterization 

activities are to characterize the chemical quality of soils in 
order to determine the extent of soil contamination and to assess 
the potential for contaminant migration. The field personnel will 

conduct the soil sampling to verify suspected releases or to begin 
characterizing known releases. The characterization will require 

physical and chemical measurements of the soil and sediments. 

The Navy and its contractors will prepare monitoring - 

procedures that specify locations, numbers of samples, depths, 

collection techniques, and constituents to be analyzed for soil 

samples prior to each sampling effort. These procedures will 



provide the justification for the proposed samples, in terms of 

their expected contribution to the investigation. 

(a) Determination of Samwlina Locations. Determina- 

tion of the sampling locations will depend on the facility layout, 

topography, the distribution of surface soils, soil stratigraphy, 

and information on the nature and source of the release. The size 

and type of unit may affect the area under consideration. 

Selection and sampling of appropriate background areas are 

important because verification of a release in a contaminated area 

may involve a comparison of study and background concentrations. 

High variability in the chemical composition of soils makes 

determination of background levels for the constituents of concern 

essential. This is particularly important for quantification of 

toxic metals, because such metals commonly occur naturally in soil. 

Background areas not affected by releases at a PSC should be 

selected based on their similarity to the study area in terms of 
soil type, drainage, and other physical factors. The field 

personnel will take background soil samples from areas that are not 

near a suspected source of contamination and from the same 

stratigraphic layer as the study area samples, if possible. 

(b) Determination of Number of Samples. The field 

personnel will collect soil samples from the vicinity of known 

PSCs. The total number of samples necessary for the initial 

investigation will depend on the extent of prior information, the 

suspected potential areal extent and severity of the release, and 

the objectives of the characterization. 

(c) Determination of Sam~linq Parameters. The Navy 
and its contractors will determine sampling parameters based on a 

review of existing soil laboratory analyses. Special attention 

will be focused on parameters that have been detected and confirmed 



by multiple sampling events. The Navy and its contractors may 

choose sampling parameters based on a review of a history of the 

PSC and a determination of the wastes reportedly disposed of at the  

PSC. The N a v y  and its contractors will select sample parameters in 

accordance with the results of the Waste Characterization Plan, if 

implemented, The Navy and its contractors-may also choose sampling 

parameters based on the results of field screening investigations. 

3.2.3.3 Reconnaissance and Field Screenins Methods. The Navy 

and its contractors may use field screening, or reconnaissance 
methods, in some cases to aid in the identification of the areas of 

concern, including general areas of disposal, areas of 

contamination, and contaminant constituents of concern. Initial 

characterization efforts may utilize rapid, field-screening 

methods, such as soil gas suweys and/or shallow sampling and field 

analyses to establish the extent  of the study area. The field 

personnel can detect volatile compounds near t h e  soil surface using 

a rapid, field screening methods such as portable PID ( m u  or 

Photovac) or an organic vapor analyzer (OVA). The field personnel 

can also detect and measure organic vapors in shallow boreholes or 

in ground-water monitoring wells. Vapor sampling is useful for 

initial characterization, because it is a rapid and semi- 

quantitative technique. Surface geophysical techniques can 

sometimes identify subsurface soil contamination. 

3.2.3.4 Sample Collection for Laboratorv Geotechnical and 

Chemical Analvses. Appropriate sample collection and preservation 

techniques are specified in Section 4.7 of the BFSP (Appendix 

4 . 4 . 2 )  . The field personnel will follow specific procedures to 

store and preserre samples to minimize their degradation. The 

sampling techniques described herein are commonly used with a 

minimum of soil disturbance, Soil sampling methods will co'mmanly 

vary with the depth of interest. The field personnel can 

accomplish surficial sampling in the upper 6 inches of soil usually 



with simple tools, including metal shovels, spatulas, soil punches, 

and ring samplers. Constituents that have moved further downward 

in the soil profile often require tools such as steel tube samplers 

and augers. Manually operated tools are commonly useful to about 

8 feet in depth, depending on the soil type. Below this depth, 

hydraulically or mechanically driven equipnent generally is needed. 

At each P$C, the field personnel will describe in the field 

the soil or-sediment sample collected. The field personnel will 

describe the lithology, stratigraphy, color, texture, grain size, 

and visible staining. The field personnel will note other soil 

conditions, such as solution channels, secondary porosity, and 

expansive soils and clays. Where possible, the field personnel 

will note the depth to ground water and the thickness of the 

unsaturated zone, which may affect attenuation capacity of the soil 

and the time necessary for contaminants to migrate to ground water. 

The field personnel will note meteorological conditions, including 

wind and precipitation. 

(a) Surficial Samulina Techniuues. Surficial soils 
may also contain various materials, including rocks, vegetation, 

and man-made iteps. The field personnel will use care in choosing 

sampling equipment that will not adversely affect the analytical 

objectives (e.g., painted or chrome/nickel plated equipment may 

adversely affect metals analyses). Some commonly used surficial 

soil sampling techniques are discussed below. 

Soil Punch: A soil punch is a thin-walled steel tube that is 

commonly 4 to 6 inches long and 0.5 inches to 2 inches in diameter. 

The tube is .driven into the ground with a wooden mallet and twisted 

to free the sample. The punch is pulled out and the soil pushed or 

shaken from the tube. This technique is rapid, but genera.11~ is 

,not useful in rocky areas or in loose, granular soils that .will 



not remain in the punch. Soil punching is not useful for soil 
structure descriptions because the method causes compaction that 

destroys natural fractures. 

Pinu Sam~lers: A ring sampler consists of a 6- to 12-inch- 

diameter steel ring that is driven into the ground. The soil is 

- subsequently removed for analysis. This technique is useful when 
results are to be expressed on a unit area basis, because the soil 

ring contains a known area of soil. Ring samplers generally will 

- not be useful in loose, sandy soils or stiff clays. 

Shovels, Spatulas, and Scoops: The Navy and/or Contractor 

does not recommend collection of grab samples by shovel, spatula, 

or scoop if sample area or volume determinations are required. 
(The two previous methods are more accurate). The reproducibility 

of sample size is limited and subject to sample bias. The 

principal advantages of grab sampling are the efficiency of 

a -- ..- 
collection; more samples may be collected, thereby providing a 

better understanding of the range of contaminant concentrations at 

a PSC. 

Tube Sam~lers: Tube samplers, which can be obtained in 

several diameters, are designed to obtain samples from the upper 

two meters of the soil profile. The tube sampler is commonly a 

stainless-steel or brass tube that is sharpened and beveled on one 

end and fitted with a T-handle. The Field personnel push the 
sampler into the s o i l  in 8-  to 12-inch increments. At the desired 

depth, the field personnel pulls the tube out and the soil sample 
extruded. The field personnel may consider the sample "disturbed" 

or wundisturbedll depending on whether it can be removed intact. 

However, the samples generally are considered to be disturbed for 

the purposes of engineering or-physical measurements. Loose soils 

will be difficult to sample with this tool, and the borehole may 
tend to collapse when the tube is withdrawn to obtain samples. 



Hand Auaers: Hand augers collect soil in a 3-inch diameter 
cylindrical bucket and can be advanced to depth of up to 20 feet 

below land surface or several feet below the water table. While 

the augers provide disturbed samples, sufficient lithologic 

information can be obtained. 

(b) Peen Sam~lina Techninues. The field personnel may 

take deeper soil samples in conjunction with drilling for monitor- 

well installation. 

pollow-Sl-em Ausers: Hollow-stem augers have a continuous 

flight-cutting blade around a hollow metal cylinder. A stem with 

a plug is ordinarily kept inside the auger barrel to prevent soil 
from entering. When core samples are desired, the stem is 

withdrawn and a tube sampler or core sampler may be inserted to the 

bottom of the borehole. The field crew may use this drilling 

method for continuous soil sampling. An additional advantage of 

hollow-stem augers is-that they do not require drilling fluids. mi 
u d - S t e m  Aucrers: Solid-stem augers, as the name implies, 

are augers that do not have an inner barrel. As with the manual 

variety, single-flight augers must be withdrawn each time a sample 

is desired, or samples may be taken from the cuttings brought to 

t h e  surface by augers of t h e  continuous flight type. The Field 

Crew may use augers in conjunction with tube samplers by 

withdrawing the auger and obtaining a sample from the bottom of the 

borehole. This sampling approach is only useful with soils that do 

not cave in or crumble after drilling. 

Care Samnlers: The field crew may use core samples to 

determine stratigraphy, for chemical and grain-size analysis, or 

for pore water extraction. The field crew may use hydraulically or 

mechanically-driven drilling rigs. The Field Crew will use t h in -  

walled Shelby tubes and split-spoon samplers. 



The Shelby tube is a metal cylinder with the end sharpened and 

beveled for cutting into the soil. Common sizes used for field 

investigation are 1 to 3 inches in diameter. The tube is pushed 

down into the soil by applying downward pressure Erom a drilling 
rig. Thin-walled tubes produce high quality undisturbed cores that 

can be used for engineering and hydraulics testing, but are useful 

only in cohesive soils because l o o s e  soils may fall out of the tube 
during removal. The soil must be extruded from the tube in a 

laboratory or in a field extruding unit because core removal is 
generally difficult. For rapid characterization of the soil 

stratigraphy in the field, split-spoon samplers are recommended. 

Field personnel will conduct split-spoon sampling in 

accordance w i t h  ASTM-D 1586-84. A split-spoon consists of a hollow 

steel cylinder that can be divided in half. This assembly can be 
connected to drill rods. The tube is commonly forced into the soil 

by applying a 140-pound sliding hammer, dropping 30 inches along 
the drill rod (ASTM, 1986) . The number of hammer blows required to 
advance the sampler in 6-inch increments is recorded. The total 
blow count number for the second and third increments is related to 

a standard engineering parameter indicating soil density. After 

the tube is pulled Erom the soil, the cylinder is removed from the 

drill rod and opened, exposing the soil core. Split-spoons are the 
preferred method for obtaining unconsolidated soil samples and may 

also be used to penetrate some types of rock. 

3 . 2 . 3 . 5  Fnalvses of the Phvsical Prozlerties of the s o i l .  

Depending upon the physical and chemical properties of the waste 

and its constituents, contaminants of concern present may be bound 

to the soil or dissolved in the pore water; contaminants may occur 
as a vapor within the sail pores or interstitial spaces or as a 

distinct liquid phase. The investigation will take- into 

consideration the predominant form of the contaminant in the soil. 



The USCS is a procedure for qualitative field classification 

of soils according to ASTM D2487-85. The USCS is based on field 

determination of the percentages of gravel, sand and fines in the 

soil, and on the plasticity and compressibility of fine-grained 

soils. 

The Navy and its contractors may conduct a variety of 

geotechnical analyses in the field or laboratory, including field 
infiltration tests and laboratory analyses of grain size, porosity, 

hydraulic conductivity, relative permeability, soil sorptive 

capacity, moisture content, and Atterberq Limits. 

(a) w l t r a t i o n  Tests (Inf iltrometer method) . The 

field personnel may use infiltration tests to determine 

permeabilities of sediment or unsaturated soils within the upper 
ten feet of land surface. Infiltration influences runoff and 

determines soil moisture. Tests 'identify the ability of the 

sediments to transmit.fluids. Methods for determining infiltration 

rates include infiltrometers. Standard test method ASTM-D 3385-88 

involves calculating the infiltration rate of soils in the field 

using a double ring infiltrometer. 

(b) Grain-size Analyses. Grain-size analysis provides 

a means to examine the size and distribution of the grains. Grain- 

size distribution is determined by passing the disaggregated sample 

through a series of sieves. The Navy and its contractors plots the 

cumulative weight of the particles caught on each screen as a 

percent of the total sample weight against grain size. The plot 

indicates the degree of sorting and average grain size. Grain-size 

distribution will be analyzed in accordance with ASTM-D 421-85 and 

422-63. 



The grain-size distribution has two major uses in a soils 

investigation: (1) estimation of the hydraulic conductivity of the 

soil, and (2) assessment of soil sorptive capacity. 

1. The hydraulic conductivity (K) may be estimated from 

the grain-size distribution using the Hazen formula: 

where d,, is equal to the effective grain size, which 

is that grain-size diameter at which 10 percent by 

weight of the particles are finer and 90 percent are 

coarser (Freeze and Cherry, 1979). The coefficient A 

is equal to 1.0 when K is in units of cm/sec and dlo is 

in mm. Results should be verified with in-situ 

hydraulic conductivity. techniques. 

2 .  Particle size can affect sorptive capacity and, 

therefore, the potential for retardation of 

contaminants in the soil. Sandy soils generally have 

a low sorptive capacity whereas clays generally have a 

high affinity for heavy metals and some organic 

contaminants. The larger surface area of clays can 

result in stronger interactions with waste molecules. 
Clays may also bind contaminants due to the chemical 

structure of the clay matrix. 

(c) porositv. Soil porosity is the percentage of the 
total soil volume not occupied by solid particles ( i . e .  , the volume 
of the voids) . In general, the greater the porosity, the more 

readily fluids may flow through the soil. An exc.eption is clayey 
soils that tightly hold fluids by capillary forces. The N a ' y  and 

its contractors usually measure porosity by oven-drying an 

undisturbed sample and weighing it. It is then saturated with 

* --r 4 * A 

ease of performing this test will depend on the physical/chemical 



properties of the contaminant and the availability of suitable 
L- 

analytical techniques to measure the chemical. 

A second approach for determining Kd is to estimate the value 

froxi soil and waste properties. Soil properties that should be 

considered when using this approach are particle size distribution, 

cation exchange capacity, and soil organic carbon content. The 

waste properties that should be determined will vary depending on 

the type of waste. 

liquid and weighed again. Finally, the saturated sample is 

immersed in the same liquid, and the weight of the displaced liquid 

is measured. Porosity is the weight of liquid required to saturate 
- - -- -. -- - 

Cation exchange capacity (CEC) represents the extent to which 

the clay and humic fractions of the soil will retain charged 

species such as metal ions. The CEC is an important factor in 

evaluating transport of lead, cadmium, and other toxic metals. 

Soils with a high CEC will retain correspondingly high levels of 

these inorganics. Although hazardous constituents m a y  be 

immobilized by such soils in the short-term, such conditions do not 

rule out the possibility of future releases given certain 

conditions (e.g., action of additional releases of low pH). A 

method for the determination of CEC is detailed in SW-846, Method 

9081 ( U . S .  EPA, 1986) .  

The amount of natural organic material in a soil also can have 

a strong effect an retention of organic pollutants. The greater 
the fraction by weight of organic carbon (FA,  the greater the 
adsorption of organics. Soil F, ranges from under 2 percent for 

many subsurface soils to over 20 percent for a peat soil. An 

estimate of F, shall be based on literature values for similar 

soils if site-specific information is not available. 

(g) Bulk/Clav Mineralom. The presence of clay and 

other minerals may affect not only the fluid flow charactetistics 

through the hydrogeologic unit but may also affect the rate and 

transport of contaminants. The Navy and its contractors may use 



X-ray diffraction f o r  determining bulk and clay mineralogy. Each 

mineral is composed of a unique u n i t  cell which has its own 

signature as determined by an X-ray diffraction machine. X-ray 

diffraction techniques utilizes the minerals1 unique signature to 

determine minerals and clays present. The Navy and its contractors 
. nay repor t  values as relative percent of the total rock or sample. 

(h) Moisture Content. Measurement of soil moisture 
content is important for two reasons: (1) active biodegradation 

generally does not occur in relatively dry soils, and (2) moisture 
content may be related to the relative strength of the soil. 

Moisture content is important when designing remediation systems 

and quantifying contaminant transport. The Navy and its 

contractors will conduct measurement of soil moisture content in 

the laboratory in accordance with ASTM-D 2216-80. Laboratory 

standard methods for determining moisture con ten t  are similar t o  

that of porosity determination and involve weighing and heating of 

the sample. 

(i) htterbera Limit. Atterherg L i m i t  tests (ASTM-D 
423 and 424 and ASTM-D 4318-84) are conducted to determine the 

Plastic Limit (PL), Liquid Limit (LL), and Plasticity Index (PI) of 
fine-grained soils ( e l  soils containing more than 50% fines, 

soil passing the No. 200 Sieve). The PI and U are used to 
classify the soil sample using the USCS as per ASTM Method D 2487- 

85. The value of the PI also determines the classification 
together with the LL of the sample. 

3.2.3.6 Analvses of the Chemical P r o ~ e r t i e s  of the Soil. The 

field personnel may collect soil samples for laboratory chemical 
analyses. The methodology for preparation of samples and 

analytical techniques are described in the BSAP (Appendix 4 . 4 ) .  



The field personnel may conduct field analyses on soil 

samples, including determination of volatile organic vapors using 

either an OVA or an HNu or Photovac instrument. The  OVA uses a FID 

to measure organic vapors. Any organic material that burns in a 

hydrogen flame can be detected. The OVA is most sensitive to 

aliphatic and aromatic hydrocarbons. It is less sensitive to 

alcohols, ketones, and aldehydes. The instrument's sensitivity 

decreases with increasing chlorine substitution to various 

hydrocarbons. The OVA is only moderately sensitive to many 

volatile organic halocarbons and is relatively insensitive to 

trihalomethanes and carbon tetrachloride. 

The HNu and Photovac use a PID to detect selected organic 

vapors in the sampled air stream. These instruments primarily 

respond to organic compounds containing double or triple bonds such 

as alkenes (ethene, propene, etc.), chlorinated alkenes 

(trichloroethene, tetrachloroethene, various dichloroethenes), 

aromatic hydrocarbons (benzene, xylene, toluene), as well as many 

ketones and aldehydes. 

3 . 2 . 4   oni it or Wells 

The purpose of monitor wells will be to supplement existing 

wells in defining ground-water flow rates and direction, aquifer 

characteristics, and to assist in delineating the extent of ground- 
water contamination. Monitor wells will be installed in either the 

unconsolidated surficial sediments or the consolidated bedrock. 

Field personnel will decontaminate drilling development and 

sampling equipment in accordance with Section A.5.4 of Attachment 

A to the BFSP (Appendix 4 . 4 . 2 ) .  

3.2.4.1 m l l i n q .  The selection of appropriate types of 

drilling is a func t ion  of the anticipated lithology. Drilling 



methods considered for the site are hydraulic rotary, and hollow 

stem auger. 

Hvdraulic Bntarv: Hydraulic rotary drilling involves drilling 

with a rotating bit. Soil and rock samples are removed by a 

recirculating drilling fluid consisting o-f a mixture of bentonite 

, - and/or natural mud and water. During mud-rotary drilling, a 
coating forms on the wall of the borehole sealing the borehole and 

preventing collapse. Formation samples, or drill cuttings, which 

. are mixed and suspended in the drilling fluid move up the annular 

space of the borehole to land surface. Field personnei utilize the 

samples for describing the lithologies of the formations 

encountered, but not for obtaining chemical analyses due to the 

disturbance of the sample and the mix with drilling fluid and 

borehole sediments. However, upon removal of the drill stem, field 

personnel may use a split-spoon or Shelby tube sampler to obtain an 
undisturbed sample for geotechnical analyses. This method also 

utilizes large quantities of drilling fluid which may be a problem 
in contaminated conditions. However, depending on the purpose, 

rotary drilling is fast and may be cost effective when drilling 
below the surficial aquifer. 

pollgw-stem Asaer: Hollow-stem auger drilling involves the 
use of hollow auger flights to drill a borehole. The method is 

rapid and extremely effective in most unconsolidated, but cohesive 

sediments. The major advantage to this method is that fluids are 

not introduced to the hole. Also, it is the 

drilling to obtain undisturbed samples for 

chemical analyses. The best method for collect 

ideal method for 

geotechnical and 

inq a soil sample 

using auger drilling is by driving a split spoon through the center 
of the auger flight. Maximum penetration using hollow stem auger 

is generally 75 to 100 feet below land surface. 



Surf l c ~  a1 EIOn . . 3 .2 .4 .2  itor Wells. The Navy and its 

contractors will drill boreholes for installation of surficial 

monitor wells by one of the described drilling methods. The 

borehole will be of sufficient diameter to permit a minimum of two 
inches o f  annular space when the well is installed. The field crew 

will complete the surficial monitor wells at varying depths 
- depending on the lithology encountered; depths of surficial wells 

will be approximately 50 feet and less. The field personnel will 

collect (formation) split-spoon samples continuously to 10 feet 

below land surface (ft bls) and at 5-ft intervals thereafter to the 

total depth of the well where possible. Soil samples for grain- 
s i z e  distribution and moisture content will be collected with the 
split-spoon samplers. The field personnel w i l l  collect samples for 
Atterberg limits using a thin-walled sampling tube. 

The field personnel w i l l  describe each sample's physical 

characteristic in detail on lithologic logs using the USCS. The 

field personnel will classify soil samples based on the results of a, 
geotechnical laboratory analyses as described in Section 3.2.3.5. 

and, the field personnel will prepare a detailed well construction 

log for each well (Figure 3-1). 

The Navy and its contractors will construct monitor wells 

using 5 ft or more of new, 2-inch-diameter, factory slotted -or 

continuous wrap, Type I, polyvinyl chloride ( W C )  well screen with 
Schedule 40,  threaded, flush joint, W C  casing extending to three 

ft above land surface. A schematic diagram of a typical surficial 

monitor well is shown in Figure 3-1. The PVC casings will conform 

to the requirements of ASTM-D 1785 and will carry the seal of the 
National Sanitation Foundation. The field crew may attach a 

minimum 2-ft section of closed-end, Schedule 40, PVC casing, to the 
bottom of each screen to provide a sump for the collection of fine 
sediments that may accumulate in the well (Figure 3-1). The field 

crew will fit each well with a vented PVC cap. 
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The Navy and its contractors will select the screen length, 

screen size, and screened internal of the well so that the 

completed monitor well yields quantities of water and samples that 

are representative oi the selected zone of interest. The Navy and 

its contractors may perform a sieve analysis of one or more 

representative samples of the screened formation in accordance with 

ASTM-C 117 and C 136 if existing information is insufficient to 
select the appropriate screen size and sand pack. 

The annular space between the borehole and screen will be 

filled with a uniformly graded silica sand (appropriately sized for 

the selected well screen) from the bottom of the hole to 

approximately 2 ft above the top of the well screen using the 

tremit method. The tremie method incorporates the use of a drop 

pipe placed in the annular space of the well through which sand can 

be placed at the desired depth. 

The field crew will place a bentonite seal above the filter 

pack in each well to prevent downward migration of cement grout. 

The field crew will install the seal, consisting of tamped 

bentonite pellets or bentonite slurry, also by the tremie method. 

The bentonite seal will be allowed to hydrate for one hour. The 

field crew will seal the remaining annular space above the 

bentonite by pressure grouting with cement grout to land surface. 

The cement grout will consist of a mixture of Portland Type I 

cement (ASTM-C 150) and water in the proportion not to exceed seven 

gallons of clean water per bag of cement (94 pounds). 

Additionally, the field crew shall add 5 to 10 percent by weight of 

bentonite powder ta the grout to prevent shrinking and to control 

the heat of hydration during grouting, which can cause the casing 

to warp. 

The field crew will drill the boreholes as near to plumb and 

true as possible to assist in proper casing alignment, sand pack, 



a and cement seal. centralizers will be used when necessary to 
assist in plumbness and alignment of the wells; centralizers will 

not be installed on the screened portion of any well. 

The field crew will take care- during the drilling and well 
construction to prevent the entry of foreign material into the 
well. Whenever the field crew is off site ( i  e , at night) , the 
borehole/monitor well will be covered and secured to prevent 

vandalism. Upon completion of the well, the well casing will 

extend to 2 to 3 it above grade and will be surrounded by a larger 
diameter steel casing set into a concrete pad. The steel casing 

will have a lockable cap. The concrete pad will be a minimum 3 ft 
x 3 ft x 4 inches, sloped away from the well. Four 2-inch or 

larger diameter steel posts will be equally spaced around the 

concrete pad and cemented into the ground to a depth of at least 3 

ft bls. 

a After the completion of each monitor well, but no sooner than 

48 hours after grouting is completed, the field crew will develop 

the wells by alternately swabbing (with a surge block) and pumping 

or bailing. The wells will be developed until pH, conductivity and 

temperature have' stabilized. The field crew will not use acids, 

dispersing agents, or explosives in the well. Development will 

continue until it is determined that further development will not 

provide significant improvement of the turbidity. If the well 

yield is too low to permit continuous pumping or bailing, the well 

will be alternatively swabbed, pumped, or bailed dry, and allowed 

to recharge. 

3.2.4.3 Monitor Wells with Surface Casinqs. The Navy 

and its contractor will drill boreholes for monitor wells requiring 

surface casings installation using the previously described 

drilling methods. The field crew will drill a pilot hole through 

the surficial sediments to the expected depth of surface casings 
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installation (estimated to be approximately 30 feet or less). 
The 1 field crew will collect split-spoon formation samples, in the 

manner previously described, continuously from land surface to 10 

ft bls and at 5 E t  intervals thereafter until reaching the desired 

surface casing depth. The Navy and its contractors will store 

samples in labeled, air-tight plastic or glass containers. The 

field personnel will describe the physical characteristics of the 

samples obtained in detailed lithologic logs using the USCS. The 

Navy and its'contractors will conduct geotechnical laboratory 

analyses as described previously. 

After removal of the drill bit, the field crew will install a 

lo-inch diameter PVC surface casing to the total depth of the 

borehole. The field crew will then seal the annular space with 

cement grout by pressure grouting from the bottom of the hole to 

land surface. The grout used in these wells will meet the same 

specifications described for surficial monitor wells. 

After allowing the surface casing grout to set for at least 24 

hours, the field crew will drill a nominal 8-inch diameter borehole 

inside the surface casing by hydraulic rotary drilling. The field 

crew will use clean water as the circulating media during drilling 

to clear the borehole of cuttings. The field crew will complete 

the monitor wells at varying depths depending on the lithology and 

ground water encountered. 

The Navy and its contractors will construct the monitor wells 

using 5 ft or more of new, 2-inch diameter, factory-slotted or 

continuous wrap, Type I, PVC well screen with Schedule 40, 

threaded, flush joint, PVC casing extending to three ft above land 

surface. Figure 3-2 shows a schematic diagram of a typical 

surface-cased monitor well. The PVC casings will conform to the 

requirements of ASTM-D 1785 and will carry the seal of the National 

Sanitation Foundation. The field crew may attach a minimum 2-ft 
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section of closed-end, Schedule 40 PVC casing to the bottom of each 

screen to provide a sump for sediments. The field crew will fit 

each well with a vented PVC cap. 

The Navy and its contractors will select the screen length, 

screen size, and screened interval -of the well so that completed 

monitor'well yields quantities of water and samples that are 

representative of the selected zone of interest. The field crew 

will fill the' annular space between the borehole and the screen 

with uniformly graded silica sand (appropriately sized for the 

selected well screen) from the bottom of the hole to approximately 

2 ft above the well screen using the tremie method. The Navy 

and/or Contractor will complete the remaining well construction and 

preparation of drilling logs as previously described for shallow 

monitor wells. 

3.2.4.4 Location and Elevation Survev. Location coordinates 

and elevations shall- be established for each monitor well by a 

registered professional surveyor. Location coordinates and 

elevations for soil borings and soil/sediment sampling points will 

be surveyed by the field crew. The horizontal coordinates shall be 

to the closest. 1.0 foot and referenced to the State Plane 

Coorindate System. Elevations to the closest 0.01 foot shall be 

established for the top of the casing (measuring point) at each 

monitor well, piezometer, and staff gauge. Elevations to the 

closest 0.1 foot shall be established on the ground surface for 

each boring and soil/sediment sampling site. These elevations 

shall be referenced to the National Geodetic Vertical ~atum of 

1929. 

3.2 .4 .5  Aauifer Test inq.  The Navy and its contractors may 

design an aquifer test program to test the hydraulic 

characteristics of various aquifers beneaththe PSC site. The Navy 

and its contractors will identify hydrologic parameters such as 



storage coefficient, transmissivity, and leakage by aquifer 

testing. Hydraulic properties vary considerably from place to 

place depending on characteristics such as grain size, sorting, 

packing, cementation, stratigraphy, structure, and boundary 

conditions. These properties are reflected in values of 

transmissivity, storage coefficient, and- hydraulic conductivity 
. that indicates the ability of an aquifer to yield water to wells. 

Hydraulic, properties will be calculated by aquifer testing. 

(a) Situ Permeabilitv Tests. The Navy and its 
contractors may perform in situ permeabilitytests on monitor wells 
to determine the hydraulic conductivity of the formation around the 

screened portion of the wells. The field personnel perform the 

tests by rapidly lowering a closed end, water-filled PVC pipe 

(slug) into each well to displace the water column from its initial 
static level. The field personnel will monitor the water level in 
each. well using a pressure transducer and portable data logger. 

a The initial phase of the test is known as a falling head 

permeability. 

After the water level equilibrates, the slug will quickly be 

removed causing the water column to instantly fall and then begin 

to rise toward its initial level, thereby initiating a rising head 
permeability. The Navy and its contractors will analyze the rising 

head data to determine the hydraulic conductivity at each well 

tested. 

In situ permeability tests are useful in areas where disposal 
of large volumes of contaminated water accumulated during the 

longer duration tests, may pose a problem. Other benefits include 

speed and reduced cost- Drawbacks include relative inaccuracy and 

the limited amount of calculated hydraulic parameters. 



(b) ~ ~ e c i f i c  Capacitv Testinq. Specific capacity 

[testing- involves the pumping of a well for a given time period 

(typically one to three hours) and measuring and recording the 

drawdown within the well. When the pump is turned off, the 

recovery of water levels in the well is measured and recorded. 

Specific, capacity measures the rate of discharge of a well per unit 

drawdown. Analyses of the results of the  specific capacity testing 

can provide information regarding the specific capacity of the well 

and well efficiency as well as some hydraulic properties of the 

aquifer, including hydraulic conductivity and transmissivity. In 

areas with contaminated ground water, disposal of the  pumped water 

may pose a problem. 

1 (c) Multiple Well Auuifer Pumn Tests. Multiple well 

aquifer pump tests are similar in principle to single well tests. 

A well is pumped for a given time at a specific rate and water 

levels are measured in several wells at different distances and 

directions from the pumped well. The results of these tests 

provide the most useful and accurate information for determining 

hydraulic characteristics of the aquifers, including hydraulic 

conductivity, transmissivity, storage coefficient, specific yield, 

and leakance coefficient. The duration of these tests is typically 

24 hours or longer. Significant quantities of water may be removed 

from the aquifer, the disposal of which may pose problems in areas 

of contaminated ground water. 

3.2.4.6 Ground-Water Sam~lins Techniaues. Various techniques 

are available to sample ground water, including ground-water 

probes, sampling from temporary well points, and sampling from 

monitor wells. 

(a)  Ground-water Probes. The Navy and its contractors 

may use driven probes to sampie chemical constituents within the 

ground water. The  field personnel can drive probes by hand or by 



a 
a geophysical rig to desired depths to collect discrete ground- 

water samples. A steel probe point is driven into the zone of 

interest, a small screen section is exposed for ground-water 

intake, the section is closed, and the sample is pulled to the 

surface. Subseqyently, the Navy and its contractors can analyze 

- the samples on site or in an analytical laboratory for the 

constituents of concern. 

Ternnoram well Points - (b) The Navy and its 

contractors can place temporary piezometers constructed of small 

diameter, slotted PVC well screen and casing, in hand augered soil 

borings in areas of shallow ground water. These temporary wells 

allow for a preliminary determination of ground-water flow 

direction and general water quality. 

(c) mnitor We1 1 Samalj nq. The field personnel will 
sample existing and proposed monitor wells according to the 

procedures specified in Sections 4.5 and 4.13 - 5  of the BFSP - 

(Appendix 4 . 4 . 2 ) .  The . . sampling process typically includes 

obtaining field analyses, purging and sampling the well (s) , and 
preparing, preserving, and shipping the sample(s) to the laboratory 

for specific analyses. 

Water-Level Measurements: The field personnel will measure 

the static water level prior to purging and sampling the ground 

water. The field personnel will determine the static water level 

to the nearest 0.01 ft. The field personnel will use an electronic 

water-level indicator (M-scope) or chalked steel tape for the 

water-level measurement. The field personnel will record duplicate 

measurements for each well and will reference the measurement to 

the survey point (top of well casing). The field personnel. shall 

calibrate de-rices used to measure ground-water levels to 0.01 ft 

per ten feet length. Before each use, the field personnel shall 

prepare these devices according to the manufacturerls instructions 



(if appropriate) and checked for obvious damage. The field 
personnel shall decontaminate these devices after each use as 

described in Section A.5.1 of Attachment A to the BFSP (Appendix 

4 . 4 . 2 ) .  The field personnel shall record all calibration and 

maintenance data in a logbook. 

pumina the  WelL: After a water level measurement has been 

taken, the field personnel will purge the monitor well to remove 

the standing water. Purging can be aseomplished by pumping or 
bailing. If pumping is used, the field personnel will position the 
end of the intake tube just below the  static water level. The 
intake is then lowered as the water level drops so that the water 

in the well casing is completely and efficiently removed. The 

intake tube will be removed from the well before suction has been 

discontinued. Bailing the well is acceptable: however, it a bailer 
is employed, the field personnel will take extreme care in lowering 

the bailer into the well to avoid "surging" the water in the 

casing. The field personnel will evacuate three to five volumes 
of water from each well and/or until pH, conductivity and 

temperature have stabilized. This will ensure that a 

representative sample of formation water is collected. 

Field Measurements: After purging the well, the field 

personnel will collect a water sample to obtain measurements of p ~ ,  

temperature, and conductivity. Before obtaining these 

measurements, the field personnel shall properly calibrate the 

field instrumentation in accordance with Section 5.4 of the  BFSP 

(Appendix 4 . 4 . 2 ) .  

S a a e  Collectioq: After obtaining the field measurements, 

the field personnel will sample the monitor well for the  parameters 

of interest. The Navy and its contractors will obtain samples for 

organic analyses with a bottom-filling Teflonm bailer. Samples for 

inorganic parameters will be collected with a Teflonm bailer or 



peristaltic sampling pump fitted with ~ e f l o n ~  tubing. Samples for 

dissolved metals will be collected directly into appropriate sample 

bottles using an in-line 0.45 prn membrane filter connected to the 

outlet of the peristaltic pump as indicated in Attachment C of the 

BFSP (Appendix 4 . 4 . 2 ) .  

The field personnel will collect samples of the ground water 

present .in the screened interval by lowering the ,pump intake or 

Teflonm bailer, as appropriate, to a depth below land surface (bls) 

that is approximately equal to the depth to the center of the well 

screen. This procedure will ensure that the sample collected is 

representative of ground water at the depth of the screened 

interval. 

Table 1-1 and Section 5.4 of QAPP (Appendix 4.4.1) specify 

sample containers, preservation techniques, and shipping 

procedures, respectively. Attachment A of the BFSP (Appendix 

4 . 4 . 2 )  details decontamination procedures for the pumping and 

sampling equipment. 

rface Water Investiffation Plan 

The objective of the Surface Water Investigation Plan is to 

provide a framework for the classification of surface water and 

sediment and the identification of physical features. Once these 

considerations have been identified, the Navy and its contractors 

can select sampling locations for PSC characterization at selected 

PSCs . 

3.3.1 Review of Existing Data and Reports 

A review of reports and. documents will provide information 

that is vital to the investigation. These reports will disclose 

what types of materials have been disposed at the site, and whether 



there has been a documented release directly into surface waters 

located near a PSC or via ground-water flow. Information obtained 

through this literature survey and by implementing the waste 

characterization plan, if necessary, will assist in determining the 

physical and chemical constituents/parameters of concern for 

potentially impacted sediment and surface-water bodies. The review 

of existing data, maps, aerial photos, and reports should identify 

the location of surface-water bodies onsite, the types of surface 

water and sediment, the classification of water bodies, and some of 

the physical features of the surface-water bodies. 

3.3.1.1 Locat ions  and T m e s  of Surf ace Waters. The Navy and 

its contractors will identify surface-water bodies at the Site and 

at each PSC using existing data such as aerial photos and site 

maps. Site visits will confirm their location. Types of surface- 

bodies that may exist at the facility and that may act as exposure 

pathways for constituents at selected PSCs include streams, rivers, 

manmade canals and ditches, lakes, impoundments, and basins. 

Streams, Rivers. Canals, and Ditches: Ephemeral streams are 

those that only flow in response to local precipitation. The 

bottom of the stream is always above the water table. Therefore, 

constituents that may be present at a PSC may migrate as a result 

of runoff. Intermittent streams receive some seasonal ground-water 

discharge and runoff from precipitation, and thus both avenues of 

flow are possible. Time periods for sampling are limited to after 

major rain events, or in the case of intermittent streams, during 

the wet season. 

p e r e n n u :  perennial streams flow throughout the year in 

response to ground-water discharge and/or surface-water runoff. 

Perennial streams are continually either receiving ground-water 

discharge (a gaining stream) or recharging the ground water (a 



losing strean) , Sampling events for perennial streams are not 
... .- 

limited to certain seasons or rain events. 

Lakes and Irn~oundments: Lakes are natural, while impoundments 

are manmade. The water source for- these bodies may either be 

surface water and/or ground water. 

W e t l a m :  Wetlands are areas that are inundated or saturated 

by surface or ground water. Included are swamps, marshes, and 

bogs. Wetlands are recognized as one of the most sensitive areas 

to contamination. The presence of contaminants in wetlands can 

serve as a secondary source of contamination for downstream surface 

waters in times of flood. 

3.3.1.2 Classification of Water Bodv. Water-quality 

classifications are arranged in order of the degree of protection 

required, with Class I water having generally the most stringent 

m water-quality criteria and Class V the least. The Navy and its 

contractors will use these criteria when assessing the surface- 

water impacts at selected PSC and with the final development of 

ARARs . 

3.3.1.3 Physical Features. The Navy and its contractors may 

identify some of the physical features of the surface-water bodies, 

such as flow quantity and water quality in existing data or s t a t e  

reports. The Navy and its contractors will obtain flow records for 

gauged streams and rivers from the United States Geological Survey, 

Water Resources Division (USGS , WRD) in Jacksonville, Florida. The 

Navy and its contractors will obtain surface water-quality data 

from either the USGS, the FDER, or the St. Johns River Water 

Management District. The Navy and its contractors will also assess 

previous reports for information pertaining to surface-water flow 

quantity and quality. 



The Navy and its contractors will also compile historical 

meteorological data. Seasonal variations in temperature and 

precipitation impact both surface-water quality and quantity. 

3.3.1.4 -Use. The Navy and its contractors 

will determine surface water use in order to identify potential 
receptors and to assess the environmental impacts of site 

activities. Surface water use may be included in federal, state, 

or local records or previous environmental assessments. If 

necessary, interviews with local municipalities and/or a site visit 

to view the extent and use of surface-water bodies may be 

conducted. 

3.3.2 Hydrologic Field Investigations 

In order to fully characterize the surface-water bodies and 

potential for contamination to these waters, the Navy and its 

contractors may need to conduct field investigations. Such field 

studies would be designed. to sample/monitor water quality, 

quantity, and flow. 

3.3.2.1 .Mimat ion  Potentu. Understanding migration 

potential is important to PSC characterization and risk 

assessments. Migration is impacted by infiltration rates, the 

velocity and gradient of the surface-water body. 

(a ) lltratlon Rate. The rate of infiltration 

directly influences the miqration potential  for contaminants to 

surface waters. Soils having a high infiltration capacity decrease 

the potential for surface runoff. Conversely, areas with low 

infiltration capacities, such as paved surfaces maximize the 

potential for runoff. The Soil and Sediment Plan (Section 3'. 2.3.5) 

describes procedures for determining infiltration rates o f  soil. 



(b) Gradient. The Navy and its contractors will 
establish the hydraulic gradient for each PSC. The topography 

creates the drainage gradient and impacts hydraulic gradients; flat 

topography produces a low gradient and hence a slow rate of flow, 
high topographic relief increases the gradient, and hence the rate 

of flow. 

(c) Flow Rate. The rate of flow influences the 
migration potential for contaminants to downstream and off-site 

areas, stream gauging is commonly used in streams and creeks to 
determine stream-flow velocity. A common field stream gauging 

instrument is a current meter. A current meter consists of a 

pinwheel of stainless steel cups which are lowered into the stream 

or creek to a depth of 0.6 times the total depth. The number of 

rotations of the cups within a particular time interval is used to 

calculate the average velocity of the stream. The Navy and its 

contractors can use the velocity values, together with the 

hydraulic cross section to determine flow rates. 

3.3.2.2 Surface-Water Oualit~. 

(a) . Selection and Identification of S a r n ~ l e  Locations. 

Based on the available information compiled for the PSC, the Navy 
and its contractors will choose applicable surface-water and 

sediment sample locations. The Navy and its contractors' will 

select sample locations at the inferred point of entry of surface 

water to the PSC, possibly near runoff/discharge locations within 

the PSC boundary, and locations downstream as far as necessary to 

determine the impact of constituents. Sampling locations in small, 

standing surface-water bodies and/or temporary basins will be 

located strategically so as to sufficiently determine potential 

impacts from constituents. 



(b) p e t e m a t i o n  of Analvtes. The Navy and its 
contractors will choose sample analytes at each PSC in accordance 

with the results of the historical information review, results cf 

previous sample analyses, and/or results of waste characterization 

investigations. 

(c) -. Once surface-water bodies are located, 

the Navy and i,ts contractors will evaluate the potential that a 
particular water body is, or has been, impacted by conditions at 

the PSC, This process involves the assessment of the migration 

potential of contaminants through or over media to the surface- 

water body located near the PSC. The Navy and its contractors will 

identify specific sampling locations in the OU-specific sampling 

and analysis plans prepared for PSC characterization at selected 

OUs. The field personnel will collect surface-water and sediment 

samples according to the methods described in Sections 4.6 and 4.8 

of the BFSP (Appendix 4 . 4 ) ,  respectively. 

3 .4  A i r  Sa-a Plaq 

The Navy and its contractors will conduct air sampling 

programs when ambient air is suspected to contain chemical vapors 

at concentrations that pose a risk to public health and the 

environment. The Navy and its contractors may use air sampling 
programs to evaluate both baseline ambient air conditions and 

ambient air during remedial activities. The objectives of an air 

sampling program are to determine the quality (type) and quantity 
(concentration) of airborne chemicals that may be present. The 

Navy and its contractors use this data in exposure assessment 

equations to determine magnitude of human health and environmental 

risk. 



3 -4.1 Data Use 

The purposes for conducting air sampling are as follows: (1) 

to understand potential health effects if a no-action remedial 

alternative is selected, (2) to assess the appropriateness or 

impact- of other selected remedial actipns, and (3) establish 

existing site conditions to select protective equipment for working 

at the PSC. 

3.4.1.1 Assess Current Conditi~s (No Further A c t i o n  

Alternative] . The Navy and its contractors can determine magnitude 
of human health and environmental risk for current and future 

conditions from data obtained from the air sampling program. The 

human health risks associated with a PSC under current conditions 

(or the no-action alternative) are particularly important because 

of their potential economic impact on the Site. The magnitude of 

human health risk under current conditions will determine whether 

remedial action will be required to lower human health risks to 

acceptable levels. If human health risks under current conditions 

are acceptable, then a lesser financial effort may be necessary to 

achieve acceptable human health risks and satisfy regulatory 

concerns. 

The Navy and its contractors evaluate current conditions by 

calculating the human health risk associated with inhalation 

exposure. The Navy and its contractors derive the health risks 

from an equation that predicts the amount of chemical taken into 

the body according to a particular exposure scenario. The equation 

incorporates exposure conditions (frequency and duration of 

exposure, body weight, breathing rate, chemical concentration, 

etc.) to compute the health risk. Where possible, the exposure 

conditions should represent circumstances at the PSC rather than 

conditions in general. 



3.4.1.2 Evaluate Health Risks of Selected Remedial 

Activities. Another use of air sampling data is to evaluate the 

magnitude of human health risk under exposure conditions created by 

remedial activities. In this phase of the investigation, the Navy 

and its contractors derive health. risk calculations for each 

remedial alternative. The Navy and its contractors select remedial 

activities based on several criteria. These criteria are that the 

selected remedial activities: (1) lower the risk to an acceptable 

level, ( 2 )  are practicable, and (3) are economically feasible. 

3.4.1.3 Determine the Aaaromiate Level of Personal 

protection Ecruiament. The Navy and its contractors use air 

monitoring data to determine the appropriate level of personal 

protection at hazardous waste sites. Under these circumstances, 

the field personnel gather air samples from the breathing zone to 
provide the basis to select personal protection equipment. The 

Health and Safety Plan outlines the selection of personal 

protection equipment; 

3.4.2 Air Evaluation Process 

The process for evaluating air quality conditions begins with 

a review of the Site history, and includes evaluations of existing 
data as PSCs are investigated, identification of constituents of 

concern, and air sampling. These processes are described below. 

3.4.2.1 R e v i e w o f i n s  Data and Records. The Site 

history and description assist in the design of the air sampling 

program by indicating those chemicals that should be sampled. The 

Navy and its contractors use the physical characteristics of the 

chemicals to predict those that may be detected in the breathing 

zone and transported to off-site receptors. The Site background 

and history are described in Section 3.0 of Volume 1, Organization 

and Planning and in Section 2.0 of the 00 specific plans. 



Previous investigations may provide valuable insight into 

existing conditions. If these data were sampled incorrectly, 

obtained at an inappropriate time, or analyzed by incorrect 

methods, then they may have qualitat ive value only. The Navy and 

its contractors w i l l  review data from previous investigations for 
representativeness before the start of the air sampling program. 

A physical description of the PSC assists in the design of the 
air sampling program. Before designing an air sampling program, 
the Navy and its contractors should conduct a PSC visit to 

corroborate historical information, to confirm the potential for 

airborne releases at the PSC, and to select potential air sampling 

stations. 

A variety of constituents may have been reported in either 
soil, ground-water, sediment, or air samples. Many of these 

constituents may be inappropriate for air sampling and analysis. 

The Navy and its contractors will use a hazard analysis to 

designate those constituents of greatest human health concern. 

3.4 .2 .2  Establishins Criteria for Data Evaluation. 

Evaluating the data collected as a result of implementing the Air - 

Sampling Plan is a function of t w o  criteria: (1) regulatory 

standards for the constituents of concern, and (2) analytical 

detection limits. 

A review of existing federal, state, and local air regulations 
w i l l  provide a basis to determine the most precise and appropriate 

analytical method and corresponding detection limits for air 
sampling studies. The Navy and its contractors will identify 

Federal, state, and local air quality standards and criteria will 

be identified to select the appropriate analytical methods. - It is 

essential that the analytical methods selected have detection 



limits that are equal or less than the standards and criteria 

established for the chemicals of concern. 

The applicable, relevant, and appropriate requirements (ARARs) 

provide an understanding of the standards that the remedial 

alternative(s) must meet. The Navy and its contractors will review 

air ARARs to assure that when possible the analytical detection 

limits of the air sampling program are equal to or less than the 

ARAR. wit&ut. this  assurance, it would be difficult to determine 
whether data obtained from the air sampling program could be used 
in the risk assessment. 

Understanding the analytical methods and detection limits will 

support the design of the air sampling program and risk evaluation 

efforts. A review of existing data for the PSC under investigation 

will provide the basis for selecting constituents of concern. 

3 . 4 . 3  Field Sampling.Program 

Additional air monitoring data may be necessary to 

characterize the PSC. Physical conditions at the PSC or the 

availability of .additional PSC information may indicate the need 

for additional air monitoring information. For this reason, the 
field personnel may include analytical parameters not included in 

previous work for sampling and analysis. 

PSC-spec i f i c  conditions may affect the representativeness of 

air samples. Meteorology, sampling locations, sampling methodolo- 

gies are based on PSC-specific conditions. 

The field personnel will evaluate meteorological data to 

determine the worst case circumstances for sampling, i . e . ,  time of 
day and month. This will assure the usefulness of the data for 

risk assessment calculations. The field personnel will obtain up- 



to-date wind directions, ambient temperatures, and humidity from 

the nearest meteorological station to select the worst case 

conditions for air sampling. 

The field personnel w i l l  use ambient air data to establish 

background chemical vapor concentrations at the PSC. These 

measurements may be particularly important at PSCs  near gas 

stations, air landing strips, and manufacturing facilities. Once 

the ambient concentrations of chemical vapors are established, the 
- field personnel can more easily quantify identification of chemical 

vapors from source areas. 

The field personnel will select individual sampling locations 

based on the intended location(s) of remedial activities, proximity 

to the nearest off-site receptors, and climatological information. 

The field personnel will base the duration and periodicity of air 

sampling on the constituents of concern, baseline conditions, 

analytical methodology, and proposed remedial activities. The Navy 

and its contractors will describe the number, frequency, and 

location of samples in the specific work plans for each PSC being 

investigated. 

Specific procedures for collection of ambient air samples are 

presented in Section 4.12 of the BFSP (Appendix 4.4.2). 

3.4.4 Analytical Methodology 

The constituents of concern will determine the selection of 

the analytical methodology. Federal and state criteria, in 

addition to health-based risk assessment obj.ectives, will determine 

the sensitivity of the analytical methods. 

Method sensitivity and detection limits vary with the 

instrument, the analyte measured, the complexity of the sample 



matrix, and the technique of the method selected. Sensitivity is 

defined as the analyte concentration that  produces a response in an 

analytical system of a given amount. Typically the method 

sensitivity is lower than the detection limit. 

Analytical quality control measures represent the procedures 

and checks performed during the analysis to assure that  the 

analytical system was operated under controlled conditions. These 

sontr~lo help to assure that the reported results are of acceptable 

accuracy and precision. 

Reportables represent the legal evidence that  the laboratory 

performed the analyses according to EPA methodology. Should the 

analytical information obtained from an air sampling program come 

under regulatory scrutiny', the reportables substantiate the 

analytical aspects of the program. 

Specific analytical procedures and Quality Assurance 

procedures used in analyses of ambient air samples will, be 
presented in the QAPjP for each OU. 

3 .4 .5  Data Manipulation 

The Navy and its contractors will compile air data for use in 

the risk assessment, feasibility study, and health and safety 

planning. Under baseline conditions, air m~deling allows the 

calculation of risk under existing conditions. In the feasibility 
study, the Navy and its contractors may use air modeling to predict 

human health risk corresponding to the selection of a remedial 

alternative. 

3.4.5.1 A i r  Model-. The Navy and its contractors use air 

modeling to predict the fate - and transport of airborne 



e / 

constituents. This technique is often used to predict human health 

risks via airborne exposure at off-site receptor populations. 

3 . 4 . 5 . 2  Data Eva.luation. Following compilation of the air 

sampling results and completion of the air modeling results, the 

Navy and its contractors will compile and compare all data to 

regulatory standards. This process identifies chemicals that 

exceed promulgated criteria and standards established by the 

federal, state, and local governments. 

3 . 4 . 5 . 3  Health Risk Calculation. Health risk calculations 

represent the ultimate use of  data collected from an air monitoring 
program. The Navy and its contractors use chemical vapor 

concentrations in air and human exposure information (body weight, 

duration of exposure, length of exposure, absorption rates, etc.) 

to derive the magnitude of human health risk. Once the Navy and 
its contractors determine the magnitude of human health risk, these 

risk levels are used to select the appropriate remedial action 

alternative. 

(a) No Further Action Alternative. The Navy and its 

contractors will: select the no further action alternative when 

there are minimal acceptable health risks. The toxicological 

characteristics of the chemical vapors, the probability of exposure 

to human receptors, and regulatory considerations determine the 
degree of acceptable risk. 

(b) Remedial Alternatives. The Navy and its contractors 
will select remedial alternatives when the human health risks 

exceed acceptable levels. The acceptable risk levels for 

carcinogenic compounds may range from 1 x to 1 x An 

acceptable hazard index for noncarcinogenic compounds is less than 

one. 



gcoloaical Investiaation 

The Navy and its contractors use the ecological investigation 

to identify the natural resources of the PSC and ecological 

communities that are present. The results of the investigation 

will be .used to assess the impact of releases at a PSC, with or 
without remedial activities, on the local environment. A detailed 

descripti~n of the tasks necessary to complete an Ecological 

Assessment at each OU w i l l  be presented in the specific OU Work 
Plan. 

3.5.1 Background Information 

Background information is compiled using the following 

information: 

County Soil Survey(s) 
U.S. Fish & Wildlife Service National Wetland Inventory 
Map Installation Studies: 

Natural Resources Management Plan 
Special Studies/Field Data Collected Under the Plan 

Rare & Endangered Species List 
Aerial Photographs at best available scale 
List of expected contaminants & their known or suspected 
fate in the ecosystem 

3 . 5 . 2  OU V i s i t  

A v i s i t  to the OU will be performed to classify it into 

ecological communities in accordance with the Florida Natural Areas 

Inventoryws (FNAI) Natural Communities Classification System. 

(Unnatural communities will be designated in an appropriate manner, 

e . g . ,  field, pasture, ruderal, man-made pond, exposed soil, etc.) 

Each community will have its FNAI global or state ranking recorded. 

Within each community, the dominant plant species will be recorded 

for the herb, shrub, understory, and overstory layers. Dominance 

will be based on some appropriate measurement such as basal area, 



number, crown coverage, etc. The most dominant species which 

(together) comprise 50% of the dominance measure will be recorded 

as will other species that comprise greater than 20% of the 

dominance measure for the appropriate strata. Other species (or 

more general taxa) that are noted for fruit production (e. g. , Rubus 
, sp., Quercus sp., etc.) will also be recorded if the observer 

considers them to be significant. Aquatic habitats will be 

described using the same approach but through the use of aquatic 

sampling techniques. The primary fish and wildlife species 

associated with each community, based on the literature and 

location, will be determined. 

3.5.3 Evaluation 

For communities suspected or known to transport contaminants, 

the transport path(s) and potential receiver(s) of the contaminant 

(e.g., other community or animal taxa) will be described. 

Downgradient communities will be identified based on the estimated 

distance at which the contaminant would become too dispersed or 

otherwise not discernible, or until the contaminant would become 
accessible to the public or a rare or endangered species or habitat 

via some transpo'rt vector. 

Based on the information collected on site and the list of 

known and suspected contaminants, the specific pathways for 

contaminants to reach humans or rare and endangered species or 

communities will be determined. Key components of these pathways 

will be selected for future sampling. 

3 . 5 . 4  Testing 

Components will be sampled and contaminants will be tested in 

accordance with the Comnendium of CERCJA Res~onse Selection 



Guidance Documents and the Superfund public Health Evaluation 

Dnuak or other appropriate test. 

3.5.5 Reporting 

The extent of public health endangerment and ecosystem 

contamination will be reported. The communities and species to be 

protected during remedial action will be listed as well as any new 

contaminant pathways that may be created by remedial action. 

Measures necessary to protect human health during remedial action 

will also be determined. 

3 . 5 . 6  Soil Microbiological Analysis 

Bioremediation is a potentially cost-effective method to treat 

soil and ground-water contaminants. Bioscreening is used to 

determine the potential applicability of bioremediation based on 

constituent type, geological conditions, and the suitability of 

micro-organisms at an OU. A soil microbial analysis will be 

performed to identify the presence of aerobic bacteria capable of 

oxidizing organic chemicals detected at the OU. 

3.5.6.1 Methodolow. The objective of the microbial analysis 

is to determine whether naturally-occurring microbes can biodegrade 

chemicals detected at the OU. This objective is accomplished in 

three steps: (1) soil collection and extraction, (2) bacterial 

plating and enumeration, and (3) bacterial evaluation of specific 

carbon source degradation. 

3 .5 .6  :2 JJ. The results obtained from 

the bacterial evaluation will determine whether bioremediation 

alternatives may be implemented at the OU. Two experimental 

results may indicate that bioremediation is not appropriate for the 

OU. These results- are (1) the absence of aerobic microbes in soil 



samples, and (2) the inability of aerobic microbes to oxidize 
chemicals detected at the OU. Experimental results indicating that 

aerobic microbes are present in sufficient number and are capable 
of oxidizing the chemicals of concern would support the 

applicability of bioremediation. 

3.6 gadiolouical Investisation Plan 

The objective of the radiological investigation is to evaluate 

a selected PSC for its radiological condition. The primary tasks 

performed in achieving this objective may include the following: 

o review of available PSC information 

o evaluation of hazards associated with identified radio- 

nuclides 

o gamma radiation PSC surveys 

o collection of water and soil samples 

o determination of background radioactivity levels 

o analysis of water and soil samples for radioactivity 

parameters 

o comparison of PSC radioactivity levels to background 
levels 

The Flow Chart in Figure 3-3 illustrates the course of the 

radiological investigation. The Flow Chart will be used to 

detennine whether radioactive materials are present at P S C s  and 

will provide a systematic procedure for evaluating the types of 

materials and hazards associated with the PSCs. 
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The Flow Chart consists of pathways based on the availability 
of information on past or current use of radioactive materials at 
PSCs. If specific radionuclides are present, a mechanism is 

presented to collect pertinent information on the materials. The 

Navy and its contractors then evaluate- the information collected to 
determine whether a radiation hazard may exist. If further 

information is needed, Section 3.6.3.1 presents guidelines for 

radiation screening and performing gamma site surveys and for 

collecting soil and water samples for gamma spect&opy, gross 

alpha, and/or gross beta analyses. Alternatively, if the radiation 

hazard present at a PSC is unknown, the Navy and its contractors 

will develop a process for the collection of OU information and 

evaluation of potential radiation sources. 

The following sections describe the procedures far collecting 

OU information, evaluating radionuclide information, and conducting 

measurements of alpha, beta, and gamma radioactivity. 

3.6.1 Review of Existing Data 

The Navy and its contractors may undertake a review of 

existing PSC docpentation, PSC inspections, topographic suweys, 

and geophysical surveys in evaluating potential sources of 

radioactive materials that may have been used, stored, or disposed 
at an OU. Details on the collection of OU information are 

described in the Waste Characterization Plan (Section 3.1). 

3.6.2 Evaluation of Identified Radioactive Materials 

Far each radionuclide associated with an OU, the Navy and its 
contractors will evaluate the type of radioactivity, half-life, 

decay products, and chemical properties in determining the 

potential radiological hazard. Table 3-3 presents the properties 

of the radioactive materials found in previous Site investigations. 





3.6.2.1 Tmes of Radioactivitv. The three basic forms of 

radioactivity are gamma rays, alpha particles, and beta particles. 

Gamma rays, which are equivalent to photons, may present the 

greatest hazard from external dose due to their low attenuation in 

air and soil. This property also makes gamma radiation the easiest 

to detect. Alpha and beta particles have a much lower range in air 
due to their size and are much more difficult to detect. 

- 3.6.2.2 mf Life. A half-life is the time required for a 

radioactive material to decay to one-half of its activity. 

Evaluating the half-life of materials associated with the PSC can 

be used in determining whether radioactive hazards still exist. 

Assuming the source of a radioactive material has long since been 

eliminated, a material with a relatively short half-life (<5  years) 

may have had sufficient time for its activity to be significantly 

reduced. After seven half-lives less than one percent of the 
original material is present. 

3.6.2.3 Decav Products. When a radioactive material decays, 

it is transformed into a new material. This new material is called 

a decay product. In some i n s t ances  the decay product is a stable 

material that does not undergo radioactive decay. I n  other 

instances, t h e  new material formed is radioactive. The Navy and 

its contractors will evaluate the decay products of radioactive 

materials identified at an OU. The Navy and its contractors will 

conduct the evaluation of the decay products in accordance with the 

procedures used to evaluate the original radioactive material. 

3 . 6 . 2 . 4  Chemical and Phvsical Pro~erties. The Navy and its 
contractors will evaluate chemical and physical properties to 

determine the relative mobility of identified radionuclides and 

their decay products. These data will be useful in evaluating the 

potential areal extent of migration within the environment. 



3 . 7  Remedial Investisation R e ~ o r t  

The format of the Remedial Investigation Report is presented 

in Table 3-4. The r epo r t  includes the investigation tasks 

performed and the results of implementing the investigation. The 
risk a~sessnient is also included in the Remedial Investigation 

Report as outlined in Section 4 . 0 .  The results of the risk 

assessment are essential to determining remedial a c t i o n  objectives 

and identifying the appropriate remedial action alternatives for 

waste management. 



Table 3-4. Remedial Investigation Report Format 

Page 1 of 2 

Executive Summary 

Introduction 
1.1 Purpose of Report 
1.2 OU Background 

1.2.1 OU Description 
1.2.2 OU History 

, 1.2.3 Previous Investigations 
1.3 Report Organization 

Study Area ~nvestigation - OU Characterization Tasks 
2.1 F i e l d  Activities Descriptions 

2.1.1 Surface Features 
2.1.2 contaminant Sources 
2.1.3 Meteorological Investigation 
2.1.4 Surface-Water Investigation 
2.1.5 Sediment Investigation 
2.1.6 Geological Investigation 
2.1.7 Soil and Vadose Zone Investigation 
2.1.8 Ground-Water Investigation 
2.1.9 Human Population Survey 
2.1.10 Ecological Investigation 

2.2 Technical Memoranda 

Physical Characterization of Study Area 
3.1 Surface Features 
3.2 Geological Investigation 
3.3 Soils 
3.4 Surface Water Hydrology 
3 . 5  Hydrogeology 
3.6 Meteorology 
3.7 Demography and Land Use 
3.8 Ecological Investigation 

Nature and Extent o f  Contamination 
4.1 Ground Water 

4.1.1 Dug (Test pits, trench) 
4.1.2 Wells 
4.1.3 Potable Water (Wells) 

4.2 Surface-Water 
4.2.1 Lakes, rivers, stream 
4.2.2 Surface Impoundments 
4 . 2 . 3  Marine water bodies 

4.3 Sediments 
4.4 Soil 

4.4.1 Surface Soil 
4.4.2 Soil Borings and Subsurface Soil 

4.5 Sludge 
4.6 Waste Streams 
4 . 7  Waste Piles 
4.8 Landfills 



Table 3-4. Remedial Investigation Report Format 

Page 2 of 2 

4.9 CZosed/Open Containers 
4.10 Ambient Air 

5.0 Contaminant Fate and Transport 
5.L Potential Routes of Migration - 

5.2 Contaminant Persistence 
5.2.1 Estimated Persistence-Physical, Chemical, 

Biological 
5.2.1.1 Ground Water 
5.2.1.2 Surface Water 
5.2.1 3 Sediments 
5.2.1 4 Soil 
5.2.1 5 Sludge 
5.2.1 6 Waste Streams 
5.2.1 7 Waste Piles 
5.2.1.8 Landfills 
5.2.1.9 Closed/Open Containers 
5.2.1.10 Ambient Air 

5.3 Contaminant Migration 
5.3.1 Ground Water 
5.3.2 Potable Water (Wells) 
5.3.3 Surface-Water 
5.3.4 Sediments 
5.3 .5  Soil 
5.3.6 Sludge 
5.3.7 Waste Streams 
5 .3 .8  Waste Piles 
5.3.9 Iandf ills 
5.3.10. Closed/Open Containers 
5.3.11 Ambient Air 

5.4 Modeling 

6.0 Baseline Risk Assessment 
6.1 Human Health Evaluation 

6.1.1 Exposure Assessment 
6.1.2 Toxicity Assessment 
6.1.3 Risk Characterization 

6.2 Environmental Evaluation 

7.0 Summary and Conclusions 

7.1.2 Fate and Transport 
7.1.3 Risk Assessment 

7.2 Conclusions 
7.2.1 Data Limitations 
7.2.2 Recommended Future Work 
7.2.3 Recommended Remedial Action Objectives 



4 . 0  RISK ASSESSMENT 

A risk assessment will be performed as part of each OU- 

s p e c i f i c  R I  to determine the current and potential risk to human 

health and the environment. associated with constituents released to 

the environment as a result of past activities at the OU. Risk 

. assessments are performed to accomplish two specific objectives: 

the evaluation of baseline risk and the identification of remedial 

goals. The two objectives are discussed in the following 

paragraphs. 

The analysis of baseline risk identifies the r i s k s  that exist 
i f  no remedial actions or institutional controls are implemented at 

an OU. The results of the baseline risk assessment are used t o  

determine i f  implementation of the no i u m e r  action alternative is 

feasible at an OU or if remedial actions are necessary. If 

baseline risk levels indicate that remedial action is necessary, 

the baseline r i s k  assessment is used to identify the exposure 

pathways t h a t  need to be remediated. t 

The second major objective of risk assessments performed in 

connection with CERCLA RI/FS activities is the identification of 

remediation goals. The risks and exposure pathways developed in 
the baseline risk assessment .are used to target chemical 

concentrations associated w i t h  risk levels that w i l l  be adequately 

protective of human health far a particular OU. A similar process 

is employed to assess  threats to ecosystems and the environment for 

development of remediation goals based on r i s k  t o  the environment. 

The Risk Assessment Report is based on guidelines specified 

"Risk Assessment Guidance for Superfund, Volume I, Human Health 

Evaluation Manual (Part A), Interim FinalN (EPA, December, 1989). 

The environmental assessment part of the risk assessment follows 

guidelines given in the EPA document llRisk Assessment Guidance for 



Superfund, Volume 11, Environmental  valuation Manual, Interim 

Final ," March 1989. 

4.1 Data Collection 

To perfonn an OU-specific risk assessment, the following types 

of data are necessary: the identity of contaminants, concentrations 
of contaminants in the media of interest, contaminant source 

characteristics, and specific environmental characteristics that 

may affect the fate, transport, and the persistence of 

contaminants. Before sampling strategies are made final, the risk 

assessor will identify the human exposure points, potential 

exposure routes, and type and length of possible exposure for each 
contaminated media. Information about the OU may be obtained from 

several sources ( i .  the R I ,  photographs, hazardous substance 

disposal information, etc.). Using .these sources, the number, 

type, and location of samples needed can be determined. Only data 

that is reliable, accurate, and verifiable can be used in the 

quantitative risk assessment; data not meeting criteria can be 

discussed either qualitatively or used elsewhere. 

Background samples are collected to determine whether 

contaminants are either naturally-occurring at the OU or non-OU- 

related contaminants. Background samples are collected from each 

media of concern in areas not influenced by constituents released 
to the environment at the OU. 

4 . 2  Data Evaluation 

The project team will gather data collected from a l l  available 
sources. . The data must be validated according to the steps 

outlined in the QAPP before it is used in the risk assessment. If 

contaminant concentrations change significantly between sampling 

periods, then it may be useful to keep data separate. The most 

recent data may be included in the quantitative risk assessment, 



while older data may be evaluatid qualitatively. Justification for 
elimination of data sets must be fully documented. 

Analytical results that do not specify a particular compound 
(e.g., total organiccarbon [TOC]) and analytical resu l t s  that are 

obtained from less precise analytical methods (e-g., organic vapor 

. analyzer and field gas chromatography) are not appropriate for use 
in a quantitative risk assessment. 

4.3 m o s u r e  Assessment 

In EPA, 1989a, the stated objective of the exposure assessment 

is "to estimate the type and magnitude of exposures to the 

chemicals of potential concern that are present at or migrating 

from a site. The results of.the exposure assessment are combined 

w i t h  chemical-specific toxicity information to characterize 

potential risksw. 

"Exposure is the contact of an organism ... with a chemical or 
physical agent. The magnitude of exposure is determined by 

measuring or estimating the amount of an agent available at the 

exchange boundaries ( i. e. , the lungs, gut, skin) during a specified 
time period. Exposure assessment is the determination or 

estimation (qualitative or quantitative) of the magnitude, 

frequency, duration, and route of exposure. Exposure assessments 

may consider past, present, and future exposures using varying 

assessment techniques for each phase" (EPA, 1989a) . Superfund 

exposure assessments are concerned with current and future 

exposures. 

The toxicologist initiates the exposure assessment a f ter  a l l  

data has been collected and validated, and cliemicals of potential 

concern have been chosen. The three steps involved in the exposure 

assessment are as follows: characterization of exposure setting, 

identification of exposure pathways, and quantification of 
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exposure The exposure setting describes the physical 

characteristics of the OU (climate, vegetation, presence/absence of 
surface water, etc.) and characteristics of population (locations, 

activity patterns, sensitive subpopulations, etc. ) on and near the 

OU. Human populations would include current and potential future 

populations projected for alternate land uses. 

Previously -identified populations can be revealed during an 

exposure pathway analysis. Each exposure pathway has a unique 

mechanism of exposure and in based on the following: (1) the 

sources, releases, types, and locations of OU-related chemicals; 

(2) the environmental fate; and (3) the location and activities of 
potentially exposed populations. The toxicologist will identify 

exposure points (points of actual contact with the chemical) and 

exposure routes. 

In the quantification of contaminant exposure, the 

toxicologist determines the magnitude, frequency, and duration of 

exposure for each exposure pathway. The quantification of exposure 

is conducted by the following steps: (1) estimating exposure 

concentrations (the concentration of chemicals contacted through 

the entire exposure period) and (2) calculating chemical intakes 

in rng/kg-day using equations that include variables for exposure 
concentration, contact rate, exposure frequency, exposure duration, 

body weight, and exposure averaging time. Estimates of dose 

intakes are organized by the type of population. Following these 

steps, the sources of uncertainty (egg., variable assumptions, 

variability in data) are evaluated and summarized. The conclusion 

of this section is presented as a summary of the estimated intakes 

for each exposure pathway. 

As stated in EPA, 1989a', lVActions at Superfund sites should be 

based on an estimate of the reasonable maximum exnosure I R l E l  

expected to occur under both current and future land-use 

conditions. RME is defined here as the highest exposure that is 



I) reasonably expected to occur at a site.. .and are estimated tot 
individual pathways. If a populatioh is exposed via more than one 
pathway, the combination of exposures across pathways also must 

represent an RME. The intent of the RITE is to estimate a 

conservative exposure case ( i. o. , well above the average case) that 

is still 'within the range of possible exposures. 

"The purpose of the toxicity assessment is to weigh avai lable  
evidence regarding the potential for particular contaminants to 

cause adverse.effects in exposed individuals and to provide, where 
possible, an estimate of the relationship between the extent of 

exposure to a contaminant and the increased likelihood and/or 

severity of adverse effects." (EPA, 1989a). 

The two steps involved in toxicity assessment.are: 

(I) Dotermining'vhether exposure to an agent is likely to cause an 

increase in the incidence of any adverse health effect i n  
d identlfleatioq . a humans (bjazar ) ; and 

( 2 )  Quantitatively evaluating the available toxicity information 
to derive an estimate of the potential for adverse health 

effects as a function of human exposure to the agent 

(dose-resaonse evaluation). The EPA has performed these steps 

for numerous chemicals and has made available the resulting 

toxicity information and toxicity values. 

Risk characterization is the final step in the r i s k  assessment 

process. The toxicologist calcuLates risk estimates separately for 

carcinogenic (Integrated Risk Information System [IRIS], 1990) and 



OU, the information m u s t  be sorted and checked f o r  completeness. 

The toxicologist will evaluate each exposure pathway and land use 
. scenario for necessary erposure and toxicity infomation. A 

checklist .from EPA 1989a is provided below: 

@ Estimated intakes (chronic, subchronic, and shorter-term, as 

appropriate) for chemicals. 

. Important exposure modeling assumptions, including: 
- chemical concentration at me exposure poin t ;  

- frequency and duration of exposure: 

- absorption assumptions; and 
- characterization of uncertainties. 

v Informat lW 

Toxicity information for risk characterization includes: 

1) ggSlope factorsn for all carcinogenic chemicals: 

2 )  Discussion of weight of evidence and classifications for 

all carcinogenic chemicals; 

3 Type of cancer for Class A carcinogens: 



Chronic and subchronic RfDs and. shorter-term toxicity 

values (if appropriate) for all chemicals (including 

carcinogens and developmental toxicants); 

Critical effect associated with each RfD: 

Discussion of uncertainties, uncertainty factors, and 

modifying factor used in deriving each R f D  and 'degree of 

confidencet in RfD (i.e., high, medium, low); 

Whether the toxicity values are expressed as absorbed or 
administered doses: 

Pharmacokinetic data that may affect the extrapolation 

from animals to humans far both the RfD and slope factor; 

and 

Uncertainties in any route-to-route extrapolations. (EPA, 

1989a). 

EPA, 1989a, states that it is important to "Check the 

consistency and validity of key assumptions common to the exposure 

outputs and the toxicity outputs for each contaminant and exposure 

pathway of concern. These assumptions include the averaging period 

for exposure, the exposure route, and the absorption adjustments. 

The basic principle is to ensure that the exposure estimates 

correspond as closely as possible with the assumptions used in 

developing the toxicity values.tg 

The toxicologist calculates carcinogenic risks by multiplying 

the average daily intake by the slope factor. The slope factor is 

the upper 95 percent confidence limit (based on the multistage 

model) of the dose-response curve and is usually based on 

l a b o r a t o q  animal studies. The result is a probability estimate 

known as the excess lifetime cancer risk (ELCR) . This estimate, 
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according to EPA, 1989a, is Vhe  incremental probability of an 

individual developing cancer over a lifetime as a result of 

exposure to the potential carcinogen." The model assumes that any 

dose of a carcinogen could theoretically cause cancer (i.e., there 

is no threshold dose below which effects would not occur). A r i s k  

, estimate of 1 x m e a n s  tha t  the individual exposed would have 
- an expected additional probability (i. e. , above background) of one 
chance in a million of developing cancer. Or, in other words, if 

one million people were exposed, one excess cancer case would be 

expected. Because the risk estimate is based on the upper-bound 
slope factor, the EPA is reasonably sure that the true risk w i l l  
not exceed the risk estimate derived from the above method. 

The risk estimates derived for non-carcinogenic effects are 

not expressed as the probability of an e f f ec t  but as the ratio, 

hazard quotient (HQ) , of the average intake for the exposure period 
to the appropriate RfD. This approach assumes that there is a 

threshold dose that must be exceeded for an effect to occur. An HQ 

of greater than one indicates that the acceptable dose has been 

exceeded and that there is reason for concern. It is important to 

include RfDs for the non-cancer effects for the carcinogens in the 
calculations. Hdwever,  "it is important t o  emphasize that the 

level  of concern does not increase l inearly as the RfD is 

approached or exceeded because RfDs do not have equal accuracy or 
precision and are n o t  based on the same severity of toxic effects. 

Thus, the slopes of the dose-response curve in excess of the RfD 

can range widely depending on the substance." (EPA, 1989a). 

The HQs will be calculated separately, if appropriate, for short- 
term, subchronic, and chronic exposures as discussed in the 

Averaging Period Subsection. 



Assessment of Uncertainty 

The risk measures used in Superfund r i s k  assessments usually 

are not fully probabilistic estimates of risk, but conditional 
estimates given a considerable number of assumptions about exposure 

and toxicity (e.g., risk given a particular future land use). 

Thus, it i s  important to ful ly  specify the assunptions and 
~Xlcertainties inherent in the r i s k  assessment to place the risk 

4.5.2 Other Considerations 

In some cases, site-specific human health studies may be 

available. If the site is a Superfund National Priorities List 
(NPL) s i te ,  then the Agency of Toxic Substances and Disease 

Registry (ATSDR) will have completed a preliminary health 

4.5.3 Summary of the Results 

The final discussion of the r i s k  characterization results is 

a key component of the R I  Report. At a minimum, the discussion 

should include the following: 

(1) verification, that the key site-related contaminants were 
identified and contaminant concentrations relative to 

background concentration ranges were discussed; 



( 2 )  A description of the various types of cancer and other health 
risks present a t  the OU ( e - g .  , liver toxicity, neurot~xicity) , 
distinquishinq between known effects in humans and those that 

are predicted to occur based on animal experiments: 

3 The quantitative tox ic i ty  information used to estimate r i sks  
and presentation of qualitative information on the toxicity of 

substances not included in the quantitative assessment; 

4 The exposure estimates for key exposure pathways and related 
exposure parameter assumptions; 

( 5 )  The magnitude of the cancer risks and noncancer hazard indices 
relative to the Superfund site remediation goals in the NCP 

( e - g . ,  the cancer r i s k  range of l o d 4  to lo*' and noncancar 

hazard inQex of 1.0) ; 

( 6 )  The major factors driving the OU risks (e.g., substances, 

pathways, and pathway combinations); 1 a' 
(7) The major factbrs reducing the cer+ainty in the results and 

M e  significance of these uncertainties ( e - g . ,  adding risks 

over several substances and pathways); 

( 8 )  Exposed population characteristics; and 

( 9 )  comparison w i t h  site-specific health studies. when avai lable .  



document entitled tlRisk Assessment Guidance for Superfund, Volume 

- 11, Environmental Evaluation Manual - Interim Final.'' (EEM) (EPA, 

1989m) . 

There are other documents that the ecological risk assessor 

should review both before and during an environmental assessment. 

. The suggested (in EEM) reference document that provides guidance 
concerning the design, implementation, and interpretation of the 

data and information gathered during an environmental assessment'is 

entitled uEcological Assessment of Hazardous Waste Sites: A Field 

and -oratory Reference1@ (EPA, 1989n). The toxicologist will 

consult other references prepared by the USEPA that provide useful 

information. These are listed below: 

(1) Review of Ecological Risk Assessment Methods (EPA, 
1988e) : 

(2) The Nature and Extent of Ecological Risks at Superfund 

Sites and RCRA Facilities (EPA, 19890) ; 

(3) Ecological Risk Assessment Methods: A Review and 

Evaluation of Past Practices in -the Superfund and RCRA 

Programs (EPA, 1989p) ; 

(4) Ecological Risk Management in the Superfund and RCRA 

Programs (EPA, 1989q) ; and 

(5) Summary of Ecological Risks, Assessment Methods, and Risk 

Management Decisions in Superfund and RCRA (EPA, 1989r) . 

The basic components that should be included in an ecological 

assessment include: objectives of the assessment, scope of the 

assessment, site characterization, constituents of concern, 

exposure characterization, risk characterization, and conclusion 

and uncertainty. 
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4.6.1 Objectives of the Assessment 

An environmental assessment may be conducted at an OU for a 
number of reasons, ranging from the evaluation of actual (or 

potential) on-site and/or off-site impact to biotic communities, to 

assessing the potential or observed environmental effects of 

. remediation activities (EPA, 1989m). It is important that the 

toxicologist state the objective of the investigation clearly so 

that the reader understands the specific nature and direction of 

the assessment. 

4 .6 .2  Scope of the Assessment 

This section of the report describes the type ( i. e. , grab vs. 

composite water samples, depth of sediment core samples, etc.) and 
quantity of data that was collected in association with the 

investigation. The risk assessor will present the data in a 

tabular format that summarizes the occurrence of the data in the 
sampled environmental media ( i - e . ,  soil, surface water, sediment, 
air). It is also important that the table describes the data 

"...in terms of the physical, biological, and chemical parameters 

measured, estimated, or calculated in the asse~sment.~ (EPA, 

1989m). Additionally, the toxicologist should discuss the length 

of time during which the data was collected, the time intervals 

between sample collection, and season(s).of the year during which 

data collection occurred. These facts are necessary to provide the 

reader with an indication of the nature, depth, and limitations of 
the assessment. 

4.6.3 OU Characterization 

This section provides a description of the physical setting of 

the OU, and any o f f - s i t e  areas that may have been affected by 

release of OU-related contaminants. This description is dependent 

on the scope of the assessment. Specific information to be 



d) included are size of the study area, and resident physical features 

(i.e., stream reaches, roads, wetlands, ground cover, etc.) 

A thorough description of the potentially exposed ecosystems 

and populations will be included w l t h  a cataloguing of the 

habitats. It is useful to prepare a list of the species collected 
or observed in each habitat, and where relevant, the following 

species should be labeled: resident, breeding or a rare or frequent 

transient (a. g. , migrating waterfowl) ; endangered or threatened: or 
a natural resource trustee concern. 

Adequate characterization of the OU may also involve knowledge 

and recognition of the importance of such factors as current or 

projected land uses; proximity of the study area to human 

population centers, industry, agriculture, or hunting areas : and 
special climate conditions affecting movement, availability, or 

effects of contaminants, 

The OU characterization will also include information about 

potential exposure pathways via  affected media ( e . g . ,  surface 

water, vegetation, sediments, etc.), and any obsened adverse 

effects that may be the result of contaminant release from the site 
( e. g . , fish kills, stressed veketation, etc. ) . 
4.6.4 Constituents of Concern 

The OU-specific RI/FS Work Plan will identify the constituents 

detected at the OU represent current or future hazards to the 

environment, The list of constituents identified may differ from 

those generated for use in assessing potential human health risks 
at the OU because a specific constituent may not be as toxic to 

mammals as to lower organisms such as fish, invertebrates, and 

plants. 



4 . 6 . 5  Exposure Characterization 

The identification of actual and potential exposure pathways 

is an important component of the assessment. The fate and 

transport of constituents in affected media is discussed with 

respect to the exposure pathways. The envi'ronmental risk assessor 
. shall consult SEAM (EPA, 1988b) and environmental specialists to 
ensure that all possible pathways have been considered. 

If any of the exposure pathways were generated using computer 

simulation models, then the models' inherent assumptims will be 
stated clearly. EPA, 198911s stresses that the ecological risk 

assessor should thoroughly discuss the limitations and uncertainty 

of not only the parameters that are measured and modeled, but also 

any data obtained from effects-related studies (e-g., population 

studies, etc. ) . 
4.6.6 Risk Characterization 

There are several basic questions that the environmental risk 

assessor will answer in investigations at Superfund sites: 

"What is the potential that an adverse effect(s) wtll occur? 

what is the magnitude of each effect? . 

Are the adverse effects of a permanent, reversible, or 

temporary nature? and 

What receptors (e.g., infaunal benthic organisms, burrowing 

terrestrial organisms, plants, etc.) or habitats may be 

affected?" (EPA, 1989m) . 

The risk assessor presents the answers to these important 

questions quantitatively and/or qualitatively depending on the 
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scope, objectives, and quality of the data obtained in the 

assessment. 

If State and/or Federal water-quality criteria (or other 

ARARS) have been exceeded at the study area, remediation activities 

may be warranted. The risk assessor must -consider several other 

. factors in addition to criteria exceeding situations for an in- 
depth risk characterization. These factors (from EPA, 1989111) 

include the following: 

(I) "Contaminant concentrations in environmental media (soil, 

surface water, sediments) and biota: 

(2) Site-specific toxicity test results; 

( 3 )  Toxicological data from peer-reviewed literature; 

( 4 )  Field sumeys of receptor populations; and 

( 5 )  Studies of community structure and ecosystem integrity." 

With the information and data obtained from the various 

studies, the environmental risk assessor will be able to evaluate 

whether an effect($) is occurring. However, because ecosystems are 

dynamic, the information obtained during the assessment may be 

ambiguous and not indicate a clear-cut, definable cause and effect 

situation. In this case, the assessor must rely on weight-of- 

evidence and use professional judgement in drawing conclusions. 

There are several other basic questions that the ecological analyst 

addresses when considering the potential for future adverse 

environmental effects at a site; and these are discussed in EFA, 

(1989m) . 

Comparison of constituent concentrations to water quality 

criteria or other criteria ( e . g . ,  interim sediment quality 



criteria) is presented in tabular form to allow the reader easy 
recognition of any trends, and can s e n e  as the basis for 

remediation in certain situations. Remediation criteria can also  

be generated from risk information found in other environmental 
statutes, such as Toxic Substances Control Act (TSCA) and Federal 

Insecticide, Fungicide, and Rodenticide Act ' (FIFRA) . All pertinent 
. information ( e . g . ,  equations, parameters, and references for 

criteria calculation methods) used to derive remediation criteria 
(if needed) are presented in detail. 

4 .6 .7  Conclusions and Unce*ainty 

In this section, the environmental risk assessor will, in 

addition to stating the conclusions, indicate n...the degree of 

success in meeting the objectives of the evaluation. ! (EPA, 1989111) . 
For each conclusion, the risk assessor will discuss all information 
that either supports or fails to support the conclusion, and the 
inherent uncertainty accompanying each conclusion. 

Most of the data used in evaluating environmental effects 
(both existing and potential future) have some degree of 

uncertainty. The risk assessor presents information summarizing 

the 'limitations of, and confidence in, the data used to evaluate 

the ecological integrity of the site. As specified in the guidance 
document (EPA, 1989m), the risk assessor w i l l  provide (at a 

minimum) the following sources of uncertainty: 

(1) Wariance estimates for all statistics: 

( 2 )  Assumptions underlying use of statistics, indices, and models; 

(3) The range of conditions under which models or indices are 

applicable; and 



( 4 )  Narrative explanations of other sources of potential error in 

the data ( e . g . ,  unexpected weather conditions, unexpected 

sources of contamination)." 



Treatability studies include bench-scale (laboratory) and/or 

pilot-scale (field) testing of potential treatment processes which 

may be appropriate at an OU. During the RI/FS,  the Navy and its 

contractors will assess treatability data needs for specific media, 

constituents, and site conditions. The evaluation of the need for 

treatability studies will be performed as early as possible in the 

RI/FS process, s ince  pilot testing often takes several months to 
complete. Figure 5-1 provides a framework for perfoming 

treatability investigations. Treatability studies would include a 

literature review followed by bench- and/or pilot-scale testing. 

Information obtained frontreatability analyses may include removal 

efficiencies, stabilization or reaction byproducts, treatment time 

frames, material compatibility, equipment size requirements, and 

relative efficiencies of treatment performance. 

A Literature Sumey and Treatability Testing Statement of Work 
will be prepared if testing is required to evaluate remedial action 
technologies that merit further assessment. The Treatability 

Testing Statement of Work will provide an outline of the steps 

necessary to evaluate and initiate treatability testing. The 

Treatability ~ e s t i n ~  S t a t  entent of. Work will also define the scope 

of treatability t e s t s  and schedule for implementing bench- and/or 
pilot-scale tests. A Treatability Study Sampling and Analysis Plan 
would be developed for implementing the work plan. The OU-specific 

RI sampling and analysis plans may be adequate for defining the 

sampling and analysis associated w i t h  the treatability studies. 

The treatability testing data and results will be summarized 
in a Treatability Evaluation Report. - The evaluation report will 

include - a review of the technology's effectiveness, 

implementability, and actual results versus predicted results. 

Based on the preliminary remedial alternatives developed in the 
RI/FSI treatability analyses to evaluate source control measures 



Sle Data 
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and ground-water treatment processes may be necessary. The 

bacteria content of the soils and waste at each OU, appropriate 

stabilization agents, and applicability of vapor. extraction are 

examples of remedial technologies for source control which may 

require treatability study evaluation. Treatability studies to 

delineatethe need and/or efficiency of proposed water treatment 

.techniques such as chemical and physical oxidation processes, 
biological treatment, and innovative treatment technologies may 

also be required. The recommended report formats f o r  both bench- 
scale and pilot-scale treatability studies are presented in Table 
5-1. 



Table 5-1. Treatability Study Report Format 
General Site work Plan 

Jacksonville Naval Air Station 
Jacksonville, Florida 

Bench-Scale Work Plan Format 

1.0 Project Description and Site Background 

2.0 Remediation Technology Description 

3.0 Test Objectives 

4.0 Specialized Equipment and Materials 

5 . 0  hba.ratory T e s t  Procedures 

6 . 0  Treatability Test Plan Matrix and Parameters 
To Measure 

7.0 Analytical Methods 

8.0 Data Management 

9.0 Data Analysis and Interpretation 

10.0 Health and Safety 

11.0 Residuals Management 

12.0 Conclusions and Recommendations 

pilot-Scale work Plan Format 

1.0 Project Des'cription and Site Background 

2.0 Remediation Technology Description 

3.0 Test objectives 

4.0 Pilot Plant Installation and Start-up 

5.0 Pilot Plant Operation and Maintenance Procedures 

6.0 Parameters to be Tested 

7.0 Sampling Plan 

8.0 Analytical Methods 

9.0 Data Management 

10.0 Data Analysis and Interpretation 

11.0 Health and Safety 

12.0 Residuals Management 

13.0 Conclusions and Recommendations 
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6 . 0  m S I B I L X T Y  STUDY TASKS 

. *  

The following tasks identify the work necessary for the FS. 

The results of the RI and the Baseline Risk A~sessm2nt are the 

basis for establishing remedial action objectives prior to 

identifying applicable remedial action technologies. developing 
. remedial alternatives ana screening remedial alternatives. The 

following sections highlight the components of an FS, specifically: 
(1) identification of ARARs, (2) development and screening of 

alternatives, and (3) detailed analysis of remedial action 

alternatives and development of the FS report. 

Following the risk assessment. Applicable or Relevant and 
Appropriate Requirements [ARMIS) are identified f o r  the 

~0ntaIUinants of concern. m s  are defined in the Feasibility 

Study for: (1) specific chemicals in the respective contaminated 
media; (2) location specific requirements : and (3) action 

specific requirements. 

6.1.1 Definition, 



An environmental requirement (regulation), under 

envisonmental laws such as the Resource conservation and Recovery 

Act (RCRA) , the Safe Drinking Water Act (SDWA) , and the Clean Water 

Act (CWA), may be either applicable or relevant and appropriate. 

Identification of ARARs can be made only on an oU-specific basis. 
They depend on the specific chemicals detected at an OU, the 

particular actions proposed as a remedy, and the individual OU 
characteristics. 

6.1.1.1 Amlicable  Remiremen-. Applicable requirements are 

defined as: "cleanup standards, standards of control, and other 

substantive environmental protection requirements, criteria or 

limitations promulgated under Federal or State law that 

specifically address a hazardous substance, pollutant, contaminant, 
remedial action, location or other circumstance ...." (52 FR 166). 
Applicability implies that the remedial action or the circumstances 

at the OU satisfy all of the jurisdictional prerequisites of a 

requirement (52 FR 166). 

6.1.1.2 &levmt a n u p r o a r i a t e  Reauirements . Relevant and 
Appropriate requirements are defined as: ''cleanup standards, 

standards of control, and other substantive environmental 

protection requirements, criteria, or limitations promulgated under 

Federal or state law that, while not "applicable" to a hazardous 

substance, pollutant, contaminant, remedial action,, location, or 

other circumstance at a CERCLA site, address problems or situations 

sufficiently similar to those encountered at the CERCIA site that 

their use is well suited to the particular site." (52 FR 166). 

ARARs may set protective cleanup levels for the chemicals of 
concern in specific media, or indicate an acceptable level of 

discharge where one occurs in a remedial activity. Once it is 

determined that a requirement is both relevant and appropriate, 

such requirements must be complied w i t h  to the same degree as if it 

were applicable. It is possible, however, that only part of a 
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relevant and appropriate requirement is considered relevant and 

appropriate with the rest dismissed as not relevant to the case in 
question. 

6.1.2 Types of 

There are three types of ARARs: chemica 11-, location-, and - . . action-specific. Chemical s n e c a  ARARs are health or risk-based 
numerical values or methodologies that establish acceptable amounts 
or concentrations of a chemical that may be found in or discharged 

to the ambient environment. A limited number of chemical-specif ic 
ARARs are available; however, if more than one requirement exists 
for  a chemical, the more stringent requirement is generally used. 
Using the chemical-specific requirements established in the risk 

assessment, risk calculations are carried o u t t o  establish cleanup 

goals. The chemical-specific requirements may set' protective 

cleanup levels for the chemicals of concern in the designated media 

or indicate an acceptable level of discharge (52 FR 166). 

EPA usually sets chemical-specific requirements for a single 

chemical or class of chemicals, not a -mixture. As a result, 

characteristics at a specific 00 may make the chemical-specific 

requirements inadequate t o  protect human health and the environment 

and cleanup goals may be set below the chemical-specific RRARI. 

There are no chemical-specific A-s per se for soil, either at the 

federal or state level. Some chemical-specific requirements for 

ground water and surface water are: RCRA Maximum Concentration 

Limits (RCRA MCLs) , Maximum Contaminant Levels (MCLs) , in public 
drinking water systems: HCL goals (MCLGs), nonenforceable health 

goals for public water supply systems: Federal Water Quality 

Criteria (FWQC) , and National Ambient Air Quality Standards 

(NAAQS). MCLGs are potentially relevant and appropriate standards 

under CERCLA 121 and FWQC can be relevant and appropriate in 

specific cases considering the designated and/or potential use of 

the water and media affected. 



m . . catlon-s~eclf I c ARARs set restrictions on the concentrations 

of hazardous substances or performance of activities solely because 

they are in specific locations, e . ,  flood plains, wetlands, 

historic places, sensitive ecosystems. These requirements may 

restrict alternative remedial actions due to the characteristics of 

the spscific OU. Location-specific ARARs can b e  found in the 

. following: RCRA, National Historic Presewation Act, Endangered 

Species Act, National Register of Historic Places, Wilderness Act, 

Fish and Wildlife Coordination Act, Wild and scenic River Act, 

Coastal Zone Management Act, and CWA. 

Actj on sBe - cif jc  ARARs are generally technology- or activity- 

based requirements or limitations on actions taken with hazardous 

Wastes. Action-specific ARARs are numerous because they are 

elicited by the remedial activities selected and there is a wide 

range Of possible remedial alternatives. These ARARs do not 

determine the alternative but instead set controls and restrictions 

a on activities related to management of contaminants. RCRA 

incineration standards, RCRA regulations for closure of hazardous 

waste storage or disposal units, and the CWA pretreatment standards 

contain action-specific ARARs. 

6.1.3 ARARs Identification and Utilization 

ARARs are identified on an off-specific basis depending on the 

chemicals present at the OU, the OU characteristics, and the 

actions proposed as a remedy. The ARARs provide a measure of the 

acceptability of remedial actions as well as a means to define 

whether residual wastes are present in hazardous amounts. 

. . 
6.1.3.1 Identlfvlna State w. As mandated by CERCLA 

121, remedies must comply with any promulgated standard, 

requirement, criteria, or limitation under a state environmental or 
facility siting law that is more stringent than any Federal 

standard, requirement, criteria, or limitation, if the former is 



applicable or relevant and appropriate to the hazardous substance 

or release in question (52 FR 166). If a state has a promulgated 

water quality standard for a given chemical and u,se, the s t a b  

standard should be used instead of a water-quality criteria, 

because it represents an OU-specific adaptation of a water quality 
criteria. If a state has not designated uses for a surface water, 

whether a water-quality criteria is relevant and appropriate should 
be based on a site-specific decision about current and potential 

uses of the water body. 

6.1.3.2 -where ARABS Should Be Attained. The 

identification and consideration of ARARs should occur several 

times in the remedial planning process. During the RI/FS scoping 

process, preliminary identification of chemical- and location- 

specific ARARs is performed. Chemical- and location-specific ARARs 

should be more fully identified during the OU characterization 

phase of the RI, and used to aid in determination of cleanup goals. 
During development of remedial alternatives in the FS, action- 

specific ARARs for each proposed alternative w i l l  be prepared. 

Selection of the most appropriate remedial alternative, in fact, is 
dependent on its ability to attain all ARARs unless a waiver is 

invoked.  ina ally; technical specifications of construction during 

remedial design must assure ARAR achievement. At a minimum, 

chemical- and location-specific ARARs should be identified after OU 

characterization, and action-specific ARARs should be identified 

after initial screening of alternatives (prior to detailed 

analysis) for alternatives that pass through the screening ( 5 2  FR 

166). 

Attainment of ARARs must occur at a l l  potential exposure 

paints to ensure protection of human health. At an OU where an 

exposure point is not specified, the.Navy and its contractors must 

use professional judgement to determine, using a RME scenario, 
where the ARAR is to be attained. In general, on-site actions need 

only comply with the substantive aspects of ARARs, not with the 



corresponding administrative requirements, (CERCLA 121), i.e., 

activities may proceed without obtaining permits. CERCLA defines 

on-site as the areal extent of contamination and all suitable areas 

in very close proximity to the contamination necessary for 

implementation of the response action. It is important to note 

that off-site remedies, those remedies .which involve waste 

transport outside of the NAS Site, for Superfund cleanups must 

obtain all permits necessary and comply with the substantive 

requirements that permits enforce. 

During removal and/or emergency response type actions, the 

Navy and its contractors should comply w i t h  ARARs to the extent 

practicable. The following three factors are important when 

deciding if ARAR attainment is possible: the current situation, the 

scope of the removal action to be taken, and the effect of ARAR 

attainment of the statutory limits. for removal action and costs. 

6.1.4 Determination of Whether a Requirement is Appropriate 
I 

ARARs include promulgated requirements or laws imposed by 

legislative bodies and regulations developed by agencies that are 

of general applicability and are legally enforceable. Some 

considerations that may be important in determining whether a 

requirement is appropriate include: the requirement's purpose, the 
OU's physical characteristics and contamination, the substances 

covered by the requirement, duration of the activity, the basis for 

a waiver or exemption, and whether another requirement is available 
that is more suited to cir-stances at the site, 

In same cases, more than one ARAR exists for a given chemical. 

The decision as to which ARAR takes precedence (usually the more 

stringent ARAR), is made by the EPA in cooperation with other 

agencies such as the state, National Oceanic and Atmospheric 

Administration (NOAA), ATSDR, etc. Non-promulgated advisories or 

guidance documents issued by federal or state governments, as well 



as standards that are not of general application, do not have the 

status of potential NURs. However, these guidance documents may 

still be considered in determining an. appropriate, protective 

remedy. In the absence of ARARs, values lower in the hierarchy 

such as health advisories, state advisories, proposed MCLGs , and 
RfD-based drinking-water criteria can 'be used to aid in 
determination of the necessary level of cleanup for protection of 
human health or environment; however, these values lend some room 

for negotiation. 

6.115 Identification of ARARs 

As additional data pertaining to the OU become available, the 

list of new ARARs will increase and the existing list will need to 
be refined. The decision process for ARAR identification is broken 

down into five steps: (1) identify potential ARARs into 

chemical-, location-, and action-specific requirements using site 

characterization data; (2) analyze potential ARARs to determine 

whether they are actually applicable at the OU; (3) if 

requirements are not applicable, then analyze to determine whether 

they are relevant and appropriate at the OU; (4) use of criteria, 

guidances, advisories, and proposed standards may be used to 

supplement ARAB in development of the OU risk assessment; and (5) ' 

determine if a waiver of any ARARs is justified. 

If new ARARs based on new scientific information are developed 

after remediation has begun, the Navy will consider them as part of 

the ARAR review. This is conducted every five years to ensure that 

the remedy is still protective under CERCIA 121 far OUs where 

hazardous wastes remain onsite. 



6.1.6 Determination of Applicability 
. -  

The Navy and its contractors should determine the 

applicability of .a potential ARAR, An applicable requirement 

directly and fully addresses or regulates the hazardous substance, 

pollutant, contaminant, action being taken; or other circumstance 

.at the OU. Applicability is established by the terms of the laws 

and regulations promulgating the requirements being analyzed. All 

jurisdictional prerequisites must be met for the requirement to be 
applicable. These requirements are the following: who, as 

specified by the statute or regulation, is subject to its 

authority: the types of substances or activities listed as falling 

under the authority of the statute or regulation: the time period 

for which the statute or regulation is in effect; the types of 
activities the statute. or regulation requires, limits, or 

prohibits. The Navy should carefully examine the language of each 

requirement needs to determine whether the requirement legally 

a applies to the OU or response action. 

6.1.7 Determination of Relevance and Appropriateness 

If the Navy and its contractors and EPA do not deem a 

requirement applicable, then . it may be relevant and' appropriate. 

A requirement is relevant and appropriate if it regulates or 

addresses problems or situations sufficiently similar to those at 

the OU, and is appropriate t o  the circumstances of the release or 
threatened release such that its use is well ,suited to the OU. 

Determination of relevance and appropriateness of a requirement is 

OU-specific and the Navy and EPA must base this determination on 

professional judgement, They will base their judgement on the 

characteristics of the remedial action, the OU physical 

characteristics, the hazardous substances present, and'the release 

as compared to the regulatory requirements. 



Two steps are involved in determining relevance and 

appropriateness: first,. the Navy and its contractors and EPA must 

find the requirement relevant; second, they must ascertain the 

appropriateness of the requirement to the OU. They also must 

consider the following factors when determining relevance: goals 

, and objectives of the requirement; original purpose of the 
- requirement: media affected by the requirement; substances covered 

by the-requirement; variances, waivers, or exemptions of the 

requirement; type o f  physical location regulated; type of facility 

regulated; and the requirements evaluation of use or potential use 
of affected resource. 

The following factors are important when determining how 

appropriate the requirement is for the situation: specific goals of 

OD remedial action; purpose for using requirements at the OU; media 
affected by cleanup; hazardous substances involved; remedial action 

considered and its duration; OU circumstances ( i . e , ,  is a waiver, 
variance, or exception necessary?); type of physical location: type 
of facility; and use or potential use of resource involved. A 

requirement may be relevant because it addresses conditions similar 

to those at the OU on some of the factors listed above, but not 
appropriate because OU conditions differ significantly on other key 
factors. Professional judgement is important when determining 

whether a requirement is both relevant and appropriate. Once the 

determination of relevance and appropriateness is made, the 

requirement must be complied w i t h  as if it were applicable. 

6.1.8 ARAR Waiver Procedures 

CERCLA 121 allows an ARAR to be waived under certain 

circumstances, provided that protection of human health and 

environment is assured. (USEPA, 1988f). These waivers oniy apply 

to on-site attainment of ARARs during remedial actions; ARAR 

compliance at off-site exposure points cannot be waived. The Navy 

must request a waiver for each ARAR that w i l l  not be met or will be 

TF533WOU\SEC456.W51 6-9 



exceeded. The six circumstances under which waivers may be 

requested are as follows: (1) Jnter im Measures: the remedial action 
is part of the total site remediation planned and complete measures 

to attain ARARs will follow in a reasonable time frame; (2) Greater 
k To Health and the Environment: attainment of an ARkR(s) will 

result in greater risks to human health and the environment than 
alternate options(s); (3) ~ecmical m ~ r a c t  

compliance is technically impracticable from an engineering 

perspective; (4) Egyjvalent Standard of P e r f o ~ ~ ~ ~ m :  remedial 

action selected will attain a standard of performance equal to that 
required by the ARAR through use of another approach; (5)  

Anslicatian af State Reauirements: the state  has not 

consistently applied the ARAR at other remedial actions under 

similar circumstances; and (6) Fund ~alancinq: attainment of an 

ARAR would incur costs out of proportion in relation to the degree 
of reduction of risk.  

The technical impracticability waiver has two criteria that 

must be met: engineering feasibility - the current engineering 
methods necessary to meet the ARAR cannot be reasonably 

implemented; and reliability - the potential forthe alternative to 
be protective into the future is low, either because of unreliable 
control measures or inordinate casts. The Navy cannot use the 

inconsistent application of state requirements waiver if the state 

involved has demonstrated the intention to consistently apply the 

requirement. 

6.1.9 Specific ARARs 

Table 6-1 presents federal and state requirements which may be 

applied as chemical-, action-, or location-specific ARARs. The 

TBCs on Table 6-1 include other guidance concentrations which are 

not legally enforceable. CERCLA Regulations reference l i f e t i m e  

health advisories, RfD-based drinking water criteria, and FWQC as 

TBC guidelines. The Navy, in accordance with CERCLA regulations, 
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may consider these advisories and guidance documents, along with 
others, in determining the necessary level of cleanup protection of 
either human health or the environment. 

Development and screening of remedial action alternatives will 

be conducted in conformance with the National Oil and Hazardous 
substance' Pollution Contingency Plan (NCF) ,  CERCLA, and the 

Guidance for Conducting Remedial Investigations and Feasibility 

Studies Under CERCLA, EPA OSWER Directive Number 9355.3-01, October 

1988, or the most recent guidance. Development and screening of 

alternatives includes: 

1) Establishment of remedial action objectives; 

2 )  Identification and screening of remedial technologies; 

3) Assembly of potential remedial alternatives; and 

4) Initial screening of alternatives. 

The generic alternative development process is presented in Figure 

6-1. The process includes delineating the media and constituents 

of concern at the OU, developing remedial action objectives for the 

OU, identifying general response actions to attain the remedial 
action objectives, selectingtedvlologies and process options based 

on implementability, effectiveness and relative cost to implement 

the general response actions and combining these technologies and 
process components into remedial action alternatives. 

6.3 Establishment of Remedial ~ction ~ b i e c t i v e s  

Remedial action objectives will be developed to conform to the 

results of the Baseline Risk Assessment. Cleanup levels will be 



GENERIC ALTERNATIVE 
DEVELOPMENT PROCESS 
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determined by review of the ARARs. Section 121 (d) of CERCLA, as 

amended by SARA, states that remedial actions must assure the 

protection of human health and the environment, and must comply 

with Federal and State environmental laws. The Navy and EPA make 

the assessments regarding applicability of a given statute as an 

ARAR. Remedial action objectives are developed: (1) for 

compliance with chemical, action and location-specific ARARs, (2) 

for specific media, and (3) for physical constraints. 

The identification and screening of remedial technologies will 

be based on OU physical characteristics, contaminant sources, and 

migration pathways. The steps for remedial technology identifi- 

cation include identification of general response actions which 

address remedial action objectives and technology and associated 

process option identification for implementation of general 

response actions. General response actions may include treatment, 

containment, extraction, excavation, disposal, institutional 

actions or a combination of actions. The Navy will describe and 

prescreen identified treatment and containment technologies based 

on their implementability, effectiveness, and cost as described in 
the RI/FS Guidance Document. 

6 . 5  Ass e mblv 0 f Potential Remedial Action Alternatives 

The typical process for developing remedial action 

alternatives is summarized in Figure 6-2, Technologies considered 

to be implementable, effective, and not cost prohibitive are 

assembled into remedial alternatives that specifically address the 

remedial action objectives. Alternatives will include technologies 

specific to the treatment and/or containment of the waste, the 

management of remedial action residues and waste streams. 

Developed alternatives are defined by the size and configuration of 
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Process options,. remediation time, flow rates, spatial 

requirements, . disposal distances  and requirements, permit 
requirements, and action-specific ARARs. 

. . 
6.6 mltlal Screeninu of Alternatjves 

To limit the number of alternatives for the detailed analysis, 
the Navy will screen the alternatives on a general basis for 

effectiveness, implementability, and relative cost.   his screening 
will take into consideration the identified ARARs for the remedial 
alternatives. 

I .  

6.7 Detailed Analvsis of aternatives  and Draft  ~ e a s ~ b ~ l i t v  study 

R e ~ o r t  

The detailed analysis of alternatives includes further 

definition of the alternatives, an analysis of the alternatives 

based on the nine evaluation criteria established by EPA, and a 

comparison of alternatives with each other. The deta i led  analysis 

process is summarized in Figure 6-3. The FS Report w i l l  define the 

technical factors affecting alternative implementation including 

treatment and/or collection effectiveness, constructability, 

reliability, and equipment, labor and materials requirements. The 

report also highlights any special issues such as the use of 

innovative technology, or lack of disposal capacity. 

The detailed analysis includes itemized cost estimates for 

each alternative. Each cost estimate will include direct and 

indirect cap i ta l  and operation and maintenance (O&M) costs, 

accurate within +50 to -30 percent, Direct capital costs include 

construction, OU development, utility connections, relocation, and 

waste disposal. Indirect costs include engineering, permitting and 
contingencies. Operation and maintenance items may include labor, 

materials, energy, waste disposal, permit renewals, and equipment 

replacement. 
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nine EPA evaluation cr i ter ia  f o r  the detailed analysis 

Addresses whether or not the remedy provides adequate 

protection and describes how risks are eliminated, 

reduced, or controlled. 

ce with: Addresses whether the alternative 

would result in compliance w i t h  AIURs or if a bas i s  f o r  
a waiver from the ARARs is warranted. 

Lana t+- - iveners and Permanence: Refers to the 

ability of a remedy to maintain reliable protection of 

human health and the environment after  cleanup goals are 
met. 

&ofJtv. . . Or Volume: Evaluates 

the anticipated performance of treatment technologies. 

s h o e  - t e n  Effec tivenesq: Addresses the  impacts of 

alternative implementation on human health and the 

environment until cleanup goals are met. 

Cost: Evaluates the estimated capital and OLM costs, and 
net present worth of the alternative. 

S t a f a m e :  Reviews the preferences and concerns 
of the support agency. 



9) communitv Acce~tance: Reviews the preferences and 
concerns of the public. 

The criteria for the detailed analysis of the remedial action 

alternatives is further defined in Figure 6-4. 

Following the evaluation of the alternatives for the nine 

criteria, the Navy and its contractors will compare and contrast 
the altemati~es with one another. The Navy and its contractors 

will prepare an FS Report that documents the technology screening 

and alternatives development and analysis process. The proposed 

report o u t l i n e  is provided in Table 6 - 2 .  
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2.4.2 Evaluation of Technologies and Selection of 

Representative Technologies 

Development and Screening of Alternatives 
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3 . 3 . 4  Alternative 3 
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7.0 9UALITY A$SURANCE/OUALITY CONTROL 

Several quaaity assurance documents have been prepared to 

ensure the quality of data produced and documents prepared during 

the implementation of the IRP. These documents include this Basic 

Site Work Plan, a QA/QC Plan, a Data Analysis Plan, a Final Product 

. Plan and the Basic Sampling and Analysis Plan (BSAP). 

The QA/QC Plan is the quality control document for the 

preparation of the Basic Site Work Plan. This document is included 

in Appendix 4.1. 

The Data Analysis Plan has been prepared as  a guidance 

document for the validation of laboratory data. It includes the 

step-by-step processes to be implemented to ensure the data is 

accurate and precise. The Data Analyses Plan is included as  
Appendix 4.2. 

The purpose of the Final Product Plan (Appendix 4 . 3 )  is to 

address validation of the decision process and to identify 

objectives and ARARs. Also included are guidance for preparing the 

Final Treatability Studies and RI/FS Reports. 

The Basic Sampling and Analysis Plan Appendix 4 . 4 )  consists of 

a Quality Assurance Program Plan (QAPP) (Appendix 4.4.1) and a 
Basic Field Sampling Plan (BFSP) (Appendix 4 . 4 . 2 )  . The objectives 

of these plans are to specify the methods to be utilized to analyze 
various environmental samples and the procedures and techniques 

-F 

employed during field investigations, respectively. 



Revision 1 

MODELING PROGRAMS 

Obi ective 

Geraghty & Miller, Inc., previous. consultant to the Navy, 

conducted a survey of existing ground-water computer codes to 

facilitate an analysis of the capabilities of these codes and to 

provide a basis for their evaluation. The survey affords 

assessment of their capabilities with regard to its application to 

site conditions, general input requirements, documentation, 

availability, and usability. The evaluation also provides 

recommendations for the selection of modeling application programs 

for use during the RI/FS process. 

8.2 Ground-Water Models 

A ground-water model is a simplified representation of a real 

ground-water system. The term model, for the purposes of this 

report, is defined as a ground-water flow or transport computer 

code executed with PSC specific data. The model expresses 

relationships among components of the system in terms of 

mathematics, thus simulating system behavior under various 

conditions. The simulations provide for the prediction of system 

responses assuming the system parameters and stresses are known. 

The solution of the mathematical model can be either continuous 

(analytical) or discrete (numerical) in space and time. 

Analytical solutions are those found completely by 

mathematical analysis. Semi-analytical solutions require numerical 

techniques for their evaluation, such as integral equations and 

successive approximation techniques. Approximate analytical 

solutions do not precisely satisfy the differential equation but 

the error is assumed to be insignificant. There are several 

a advantages of analytical solutions: 



Revision 1 

o they are fast, because they are usually exact 

solutions to the differential equation and 

there is no iterative procedure for 

convergence; 

o there are no numerical dissipation or damping 

coefficients required, and there is no 

, numerical dispersion; and 

o they are simple and efficient enough to easily 

run on most microcomputers. 

Some of the disadvantages are that the boundary conditions 

must be regular, and permeability may vary spatially only with 

strict limitations. 

Modelers base numerical solutions on differential equations 

describing flow or transport. The use of numerical techniques 

allows for less constraint of application and more flexibility. 

The survey considered two types of numerical methods of solution: 

finite difference methods (FD) and finite element methods (FE) . 
For steady-state problems, both methods result in identical 

difference equations. In either case, a system of nodal points is 

superimposed over the problem domain and aquifer parameters are 

assumed to be constant within each node. FD nodes are square or 

rectangular and can be defined as block-centered or grid-centered. 

FE nodes can have other geometries, but are usually triangular or 

quadrilateral. Regardless of the geometric representation, an 

equation is written for each nodal point and an iterative procedure 
yields a solution for each node. 

Modelers classify ground-water models generally by the 

physlcal and chemical processes they describe. Two major processes 

are ground-water flow or solute transport. Ground-water flow 

characterize the movement of water in soil or in porous or 



B) fractured media. Solute transport models describe tho movement, 

mixing and chemical reactions of contaminated water with the native 

water and the soil or rock through which it is flowing. 

8.2.1 Ground-water F l o w  Models 

Flow models solve mathematical equations which utilize 

infonnation on aquifer parameters and boundary conditions for 

determining quantitative aspects of ground-water flow such as the 
rate and direction of flow, water-level changes, stream/aquif er 

interactions, and the drawdown interference effects of pumping 
wells. Flow models are the most commonly used ground-water models 

and have undergone considerable development. 

8.2 .2  Solute-Transpo* Models 

Solute-transport models provide information on ground-water * quality. The movement of various constituents, including salt 

water near coastal areas, can be adequately predicted by these 

models. To accomplish this, solute-transport models provide 

mathematical. approximations of fluid transport of chemical 

constituents in ground water. 

A solute-transport model generally accounts for three ma j or 

processes that control the movement and attenuation of constituents 

in ground water: (1) movement due to ground-water flow 

(advection), (2) contaminant mixing and spreading in ground water 

(dispersion), and (3) chemical reactions. Because ground-water - 
flow is a major factor affecting the movement of contamination, 

transport models are used in conjunction with ground-water flow 
models. As a result, a transport model is only as reliable as the 

flow model with which it is coupled. 



8 . 3  Overview of Ground-water computer codes 

The major objective of this section is to present an overview 

of existing codes so as to provide a basis for evaluation of their 

capabilities and usability with regard to applications consistent 

with the objectives of the RI/FS. In recent years. several sumeys 
have been conducted to assess available codes and their . --- 

capabilities. Probably the most comprehensive report to date is 
bv Badmet at al. (1980) published by the American Geophysical 

application to the decision processes in  ground-water management. 

Although this reference is useful. it contains an inventory of 
hundreds of codes, which poses a difficult problem f o r  code 

selection. 

Three general criteria will guide code selection: (1) the 

phy=ical and chemical prosasses of interest, (2) the study 

objectives, and (3) code availability. An understanding of the 

physical and chemical processes to be simulated is necessary in 
order to select a code that adequately represents the field 

problem. Also. if the study is preliminary in nature, or if only 
limited data are available, a simple code may be appropriate. Code 

selection also is strongly influenced by model availability. The 

most common of ground-water codes have been developed with public 
funding and as a result, are publicly available. These codes 

generally have a well-documented history of use and development. 

8.3.1 Survey of Ground-water Computer Codes -- 
Geraghty & Miller. Inc. conducted an evaluation on a diverse 

set of ground-water codes and utility software capable of solving 

a wide variety of ground-water problems from ground-water flow to 

paeially saturated immis~ibletrans~ozt. They reviewed ground- 

water codes having analytical, semi-analytical, finite-difference, 



and finite-element methods of solution in one, two, and three 

. dimensions. Table 8-1 presents. a list o-f the ground-water codes 
reviewed. 

8.3.2 Hodel Summaries 

(a) CHAfNT. CHAINT is a two-dimensional numerical code 
for the analysis of contaminant transport in a fractured porous 
medium. The physical processes accounted for include advection, 

dispersion, diffusion, retardation, radionuclide chain decay 

coupling, and mass injection. The computational scheme employed 

by CHAINT is based on a Galerkin finite-element method and block- 

diagonal frontal solution technique. Principal input to this model 

C O ~ S ~ S ~ S  of files from a predecessor, MAGNUM-2D simulation of 

buoyancy driven fluid flow, 

(b) -. FEEST is a two-dimensional finite-element 
flow code which employs the Marquardt Algorithm to perform 

automatic model calibration. The Marquardt Algorithm is a 

nonlinear least-squares technique which estimates aquifer 

properties including hydraulic conductivity, storage, and recharge 

in defined zones.. Input to the model includes zonation of the 

aquifer based on geological information and water-level data from 
monitoring wells. FEEST runs the model iteratively until the sum 

of squared residuals (difference between observed and calculated 

W a t e r  levels) is minimized. FEEST is an extension of the SEFTRAN 

flow and transport model (Section 8.1.3.2 (j), and input files are 

compatible between the two codes. Thus, the flow model can be - calibrated by FEEST for subsequent transport analyses with SEFTRAN. 

(c) FEMWATEB/FFMWASTg. FEMWATER and FEMWASTE are 

Galerkin finite-element codes which simulate variably-saturated 

flow and transport, respectively. The original versions were two- 

dimensional; however, each has recently been expanded to three 



T a b l e  8-1. Model Summaries. 

Model Processes S o l u t i o n  Method Geometry 

CHAINT F l o w / T r a n s p o r t  FE" 2 D  
FEEST Inverse F l o w  ~ ~ / ~ a r ~ u a r d t ~  2 D  
FEMWATER/ Unsaturated Flow/ 

??EMWASTE T r a n s p o r t  3, F 3 D  
HST 3D Flow/Transport 30 
MAGNUM-2 D F l o w  FE 2 D  
MODFLOW F l o w  FP 3 D  
MODEST Inverse Flow FD/Marquardt 3D 
PORFLOW Flow/Transpo* FD 2D 
RESSQ Transpo~ Analytical 2 0  
SEFTRAN F l o w / T r a n s p o r t  FE 2 D  
SWANFMW Immiscible F l o w  FD 3 D  
SWIFT I1 Flow/Transport FD 3 0  
STLINE Particle T r a c k i n g  FD 3 0  

I/ FE = Finite Element 
2/ Marquardt = nonlinear least-squares algorithm 
3/ FD 3 Finite-Difference 



a dimensions. Both codes were developed at Oak ~ i d g e  ~ational 

Iaboratory by G.T. Yeh. 

Transpart mechanisms include: convection, hydrodynamic 

dispersion, chemical sorption, and first-order decay. 

Implementation of quadrilateral isoparam&tric finite elements, 

bilinear spat ia l  interpolation, asymmetric weighting functions, 

several time-stepping schemes, and Gaussian elimination are 

employed in the numerical formulation. Tho waste transport model 

(FEMWASTE) uses Darcy ve loc i t i e s  calculated by the flow model 

(PEMWATER) to perform the transport calculations. 

(d) HST3D- The Heat- and Solute-Transport Program 
(HST3Dj , developed by the U .  S. Geological Survey, simulates ground- 

water flow and associated heat and solute transport in three 
dimensions. HST3D is based on the SWIPR code, which is also an 

ancestor of the current version of SWIFT I1 [Section 8 . 3 . 2  (1) ] . 
a The modeler may use the HST3D code for analysis of problems such 

as those related to subsurface water injection, landfill leaching, 

saltwater intrusion, freshwater recharge and recovery, radioactive- 

waste disposal,  hot-water geothermal systems, and subsurface-energy 
storage. The three governing equations are coupled through the 

interstitial pore velocity, the dependence of the fluid density on 

pressure, temperature, and solute-mass fraction, and the dependence 

of the fluid viscos i ty  on temperature and solute-mass fraction. 
The solute-transport equation is for only a single, solute species 

with possible linear equilibrium sorption and first-order decay. 

Finite-difference techniques are used to discretize the governing 

- equations using a point-distributed (mesh-centered) grid. The 

flow-, heat-, and solute-transport equations are salved, in turn, 
after a partial Gauss-reduction scheme is used to modify them. The 

modified equations are more tightly coupled and have better 

stability for the numerical solutions. 



The basic source-sink term represents wells. The Navy may use 

a cOmple% well-flow model to simulate specified flow rate and 

pressure conditions at the land surface or within the aquifer, with 

or without pressure and flow-rate constraints. Boundary-condition 

types offered include specified value, specified flux, leakage, 

heat conduction, an approximate free suxfaco, and tuo types of 

aquif 8~ influence functions. All boundary conditions can be 

functions of time. 

(e) m - 2 Q .  MAGNUM-2D is a two-dimensional, finite- 

element computer code that simulates transient ground-water flow 

and heat transport in fractured, porous rock. A dual porosity 

approach is used in which flow through planar conduits is described 

by flow between parallel plates. The governing equations and 

finite-element solution techniques are given by Baca et al. (1981). 

The principal features of MAGNUM-2D are as follows: 

reprerelitation of the rock mass as a continuum by 

ioopa~ametric finite elements, 

line elements to represent discrete fractures that are 

embedded along the sides of two-dimensional elements, 

stratigraphic features that include variable media 

properties, 

coupled or uncoupled solutions of heat and flow 

equations, 

flow-field calculations. that provide input to flow path 

and radionuclide transport models (CHA~NT), 

code documentation - includes a user's manual and 

preliminary verification and benchmark testing. 



(f) MODFLOW. The USGS ~odular~hree-~imensional Finite- 

Difference Ground-Water Flow Model (MODFLOW) is based on a well- 

designed modular structure which allows for ease of modification. 

The modules are grouped into packages-, each of which deals with a 
specific- feature of the hydrologic system -being simulated or with 

the type of solution technique. The division of the program into 

modules permits the user to examine specific hydrologic features 
on the model independently. This also facilitates development of 

additional capabilities because nev modules or packages can be 

added to the program without modifying existing packages. The 

input and output systems are also designed to permit maximum 

flexibility . 
Ground-water flow within the aquifer is simulated using a 

block-centered finite-difference approach. Layers can be simulated 
as confined, unconfined, or a combination of confined and 

unconfined. Flow from external stresses, such as flow to wells, 

areal recharge, evapotranspiration, flow to drains, and flow 

through riverbeds, can also be simulated. The finite-difference 

equations can be solved using either the Strongly Implicit 

Procedure (SIP) or Slice-Successive Overrelaxation (SSOR). 

(g) MODEST. MODEST is a three-dimensional, finite- 

difference code that uses the Marquardt nonlinear least-squares 
algorithm to perform automatic steady-state and transient flow 

model calibrations. Geraghty & Miller, Inc. developed MODEST as 

a module for the publicly available and well-documented USGS 
* modular flow code (MODFLOW) . Hydraulic parameters estimated by 

MODEST include hydraulic conductivities, leakance coefficients, 

storage coefficients, and precipitation recharge. The code 

automatically adjusts specified model parameters to achieve a 

minimization 

measurements 

of the sum of squared differences between field 

of hydraulic head and model-calculated heads. The 



automatic parameter e s t b a t i o n  procedure in  MaDEST greatly reduces 
the time required for model calibration, thereby freeing more time 

for development/refinement of conceptual models and analys i s  of 

model results. 

MODEST performs statistical analyses of the parameter 

estimation results that quantify model uncertainty. Standard 

errors and bivariate correlations are computed for  the estimated 

hydraulic parameters in the model. The modeler' can use the 

standard errars to construct approximate confidence intervals for 
the estimated parameters. Statistical treatment also includes 

analysis of the residuals (differences between field measurements 
of hydraulic head and model-calculated heads). The modeler 

provides residual maps and residual summary s t a t i s t i c s .  

Additional features in MODEST include a module that calculates 
Darcy flow velocities and a module for solving axisymmetric flow 

problems. The modeler can use the calculated Darcy velocities with 

particle-tracking programs such as STLINE. 

(h) -. The PO- computer code, developed by 

Analytic and Computational Research, Ins., and BCS Richland, Inc., 
for the Basalt Waste Isolation Project, is a two-dimensional 

finite-difference code applicable to an equivalent porous medium. 
The code is capable of simulating the coupled processes of heat 

. , 

transfer in the water/rock system, ground-water flow in a layered 

geology, and transport of a dissolved radionuclide solute. The 
code can simulate two-dimensional areal or vertical geometries and 

Y 

axispmetric problems. The modeler has developed a set of support 
codes and graphics software and interfaced w i t h  the PORPLO code 

that (1) compute and plot pathlines, streamlines, and travel times, 

(2) compute and plot the fractional release rates and cumulative 



I) releases at specified boundaries, and (3) plot contours, spatial 

cross sections, and time histories for temperature, hydraulic head, 

and concentrations. 

PORFLO uses a mesh-centered finite-difference grid to 

approximate the flow domain. The solution technique employed is 

the alternating direction implicit procedure (ADIP) composed with 

method of nodal point integration, also known as integrated finite 
differences. 

(i) RESSQ. The RESSQ computer code calculates two- 

dimensional contaminant transport by advection and adsorption (no 

dispersion or diffusion) in a homogeneous, isotropic, confined 

aquifer of uniform thickness when regional flow, sources, and sinks 

create a steady state flow. field. Recharge wells and ponds act as 

sources and pumping wells act as sinks. RESSQ calculates the 

streamline pattern in the aquifer, the location -of contaminant 
fronts around sources- at various times, and the variation of @ contaminant concentration with time at sinks. RESSQ was developed 

at Lawrence Berkeley Laboratory. 

(j) m. The modeler may use the two-dimensional, 
finite-element model, SEFTRAN, to simulate ground-water flow and 

solute transport processes in fully saturated porous media. The 

model solves the flow and transport equations separately. 

Transport mechanisms considered include: advection, hydrodynamic 

dispersion, adsorption, and first-order decay. 

+r 

The formation of the governing equations and the numerical 

approximation are based on a simplification of the Galerkin finite- 
element method. The simplification, called the influence 

coefficient technique, usesrectangular and triangular elements to 

reduce the computational requirements of numerical integration. 

This allows SEFTRAN to be more efficient than most finite-element 



codes, while maintaining flexibility in defining complex f l o w  

regions. 1 

Mass balance calculations permit the user to obtain the 

following information: (1) the net flow rate of fluid and 

contaminant entering the flow region, (2) '  the cumulative volumetric 

storage of f lu id ,  ( 3 )  mass storage and decay of contaminant, and 

(4) mass balance error for each specified time step. The code has 

undergone -extensive verification, validation, and benchmarking. 

SE- is used by governmental agencies and consultants around the 

world. 

(k) SWANFTDW. SWANFLOW (Simultaneous Water ~ i r  and 

Nonaqusous Phase Flow) is a three-dimensional finitendifference 
code which simulates the f l o w  of w a t e r  and an immiscible nonaqueous 
phase within and below the vadose zone, The governing equations 

are a simplified subset of the three-phase f l o w  equations commonly 
used in petroleum reservoir simulation. The modeler assumes 

pressure gradients in the gas phase (air) are assumed to be 

negligible. The SWANFWW formulation is posed in terms of 

volumetric water saturation and fluid pressure in the immiscible 
fluid. The three-dimensional equations for flow are approximated 

by f inite-dif ferbces in carteaian and cylindrical coordinates. 
The salution technique is slice successive over-relaxatian (SSOR) 

imbedded in a Newton-Raphson iteration on nonlinear terms. Each 

vertical cross section (slice) of the grid is solved directly using 
a banded Gauss-Doolittle method w i t h  normal ordering. The system 

of slices is solved iteratively using SSOR. The resulting - numerical model is very stable and potentially applicable to many 

problems associated with immiscible contaminants in ground water. 

SWANFLOW has been verified against analytical solutions and 

benchmarked with several other numerical models. 



(1) SWIFT TI. SWIFT I1 simulates ground-water flow and 
contaminant transport processes in porous and fractured geologic 
media. Originally, the code was developed for analyzing ground- 

water conditions at deep geologic nuclear waste disposal 

facilities, but it is equally applicable to the analysis of 

contaminant transport at hazardous Gaste sites. 

SWIFT I1 is a fully transient, three-dimensional, finite- 

difference code that solves coupled equations for transport in 

geologic media including: 

1) f lu id  flow 
2 )  heat transport 

3) density-dependant miscible displacement (brine) 

4 )  miscible displacement of radionuclide or other dissolved 

contaminant species 

The first three processes are coupled through fluid density and 

viscosity. Together, they provide the velocity field required for 

simulating the third and fourth processes (miscible displacement). 

Swim I1 is an extension of the original SWIFT code developed 

by Sandia National Iaboratories. It has a long QA history 

including extensive documentation, verification, validation, and 

benchmarking. Currently, Geraghty & Miller, Inc- and other 

consultants use the code to simulate ground-water flow and solute 

transport conditions at many different radioactive and hazardous 

waste disposal facilities in varied hydrogeologic settings. 
* 

(m) -. STLINE is a publicly available particle- 

tracking program for analyzing ground-water streamlines and travel 

times in three-dimensional ground-water flow systems. The 

particle-tracking technique, which traces the movement of a 

molecule of water through a ground-water flow system, ignores 



hydrodynamic dispersion, density-dependent flow, adsorption, and 

radioactive/bioloqical decay. With these simplying assumptions, 

STLINE serres as a useful method of preliminary contaminant 

transport analysis. STLINE allows the analyst to (1) predict 

directions of contaminant migration, and (2) approximate "center- 
of-massm travel times to receptor locations in the model. In 

. addition, the particle-tracking results are valuable for designing 
more costly, numerical solute transport simulations. 

STLINE uses a finite-difference, particle translation 

algorithm to track ground-water flow in a porous medium which has 
been discretized into a three-dimensional grid system of 

rectangular blocks. The code requires ground-water pore velocities 

at the grid-block interfaces are required by the code to translate 
the particles. STUNE allows the - user a variety of options far 

controlling time-stepping in the calculations for an unlimited 

number of paeicles. The output from STLINE includes a complete 

history of simulated particle locations and times, and particle 
location maps at user-defined time intervals. 

The USGS Modular Three-dimensional Finite-difference Ground- 

water Flow Model. (MODFUW) is based on a well-designed modular 

structure which allows for ease of modification. The Modules are 
grouped into packages, each of which deals w i t h  a specific feature 

of the hydrologic system being simulated or with the type of 
solution technique, The division of the program into modules 

permits the user to examine specific hydrologic features on the 

model independently. This also facilitates development of 
e additional capabilities. because new modules or packages can be 

added to the proqram without modifying existing packages. The 

input and output systems are also designed to permit maximum 

flexibility. 



Ground-water flow within the aquifer is simulated using a 
block-centered finite-difference approach, Layers can be simulated 

as confined, unconfined, or a combinations of confined and 

unconfined. Flow from external stresses, such as flow to wells, 

areal recharge, evapotransporation, flow to drains, and flow 

through riverbeds, can also be simulated.. The finite-difference 
equations can be solved using either the Strongly Implicit 

Procedure (SIP) or Slice-Successive Overrelaxation (SSOR) . 

The need for software compatibility in the performance of 

modeling task assignments is fundamental to achieving the goals and 

obje~tives of the RI/FS. The Navy should use publicly available, 

well-documented, and thoroughly tested models. This facilitates 

the transfer of technology between data bases and also the review 

of the work by external peer review teams. 

For ground-water flow and solute-transport modeling, Geraghty 
4 

& Miller has developed several software packages that facilitate 

the practical application of complex ground-water models. The 

software addresses many aspects of modeling, from preprocessing of 

model data sets to calibration of flow models to graphical analysis 

of model results, The specific modeling application programs 

recommended for use in the RI/FS process can be implemented through 
these packages. These software packages include the following: 

ModelCad Aunique software package usedto graphically design 
Y a ground-water flow or solute-transport model. 

ModelCad produces input data sets for several models 

including MODFLDW, and SWIFT XI. 

MODEST A module for MODFLOW that automatically. calibrates 

steady-state and transientground-water flowmodels. 



MODEST greatly simplifies the task of model 
calibration. MODEST also provides detailed 

sensitivity analyses and confidence intervals for 

model parameters. 

a m  C M t a s  a vide variety of graphics from model output 

files. The types of graphics include: (1) contour 

raps, (2 )  30 mesh surfaces, (3) 3 0  mash surfaces 

plotted over contour mapa, ( 4 )  velocity vector maps, 
( 5 )  plots of the model grid showing boundary 

conditions, and (6) standard XY plots. ~ l l  plots 

may be annotated with a digitized base map. 
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The Basic Site Quality Assurance/Quality Control Plan (Basic 

QA/QC Plan) defines the necessary requirements and the procedures 

to be implemented for preparation and execution of the  Basic Site 

Work Plan for Naval Air Station, Jacksonville (the Site). The 

Basic S i t e  Work Plan describes the tasks that will be conducted at 

the S i t e  and defines the scope and objectives of the Installation 

Restoration Program (IRP) activities as much as can be anticipated. 

The Basic QA/QC Plan is based on RCRA and CERCLA government 
guidance documents and the statement of work provided by Southern 
Division, Naval F a c i l i t i e s  Engineering Command. 

2 . 0  E S T G N -  TASKS 

2.1.1 Scoping Process 

Scoping is the initial planning stage of the Remedial 

Investigation. The planning includes two phases: 

1) .Background and Problem Summary: and 

2) History of Response Actions. 

The Background and Problem Summary consists of collecting and 

analyzing existing data to summarize the nature and extent of the 

problem. These data may include hydrogeologic, meteorologic and 

chemical information, and maps. The existing reports will be 

reviewed in order to accomplish this task. 



Several tasks will be conducted to develop the Background and 
Problem Summaries : 

Review existing data from project files; 

Define and describe the area o.f the Site, operable unit 

(OW), or potential source of contamination (PSC); 

Provide a summary pertaining to the regional location of 

the Site, OU, or PSC, pertinent boundary features, 

physiography, hydrology and geology; 

Determine the nature of the problems that have affected 

the Site, OU, or PSC; 

Review the use of the Site, OD, or PSC relative to solid 
waste disposal; 

Summarize existing data to formulate the Site, OU, or PSC 

background: 

-Provide meteorological data and a wind rose; 

Summarize on-site and off-site hazards to public health, 

and to the environment; and 

List the types of hazardous substances, storage-disposal 

practices., affected media, pathways of exposure, 

contaminated leachate and runoff, and human population 

and environment exposure. 

The History of Response Actions describes previous ac t ions  at 
the Site, including government environmental programs implemented 



to review the Site, regulatory responses, and a summary of 

applicable reports. The existing files, including the 

correspondence file, will be reviewed to accomplish this task. 

Response Actions: 

1) Review existing data and selected reports from the 

project files ; 

2 )  Summarize findings, and conclusions and recommendations 

of selected reports; and 

3 ) List :  ma j or environmental actions, regulatory, and 
remedial actions to data responses. 

2.1.2 S i t e  V i s i t s  
I 

The Site will be visited to verify the information gathered 

during the Background and Problem Summary and to screen selected 

OUs/PSCs for existing conditions. In addition, boundary 

conditions will be established to ensure subsequent 

investigations include the appropriate areas. The boundary 

conditions willalso be utilized to establish site access and site 

security. 

S i t e  Maps 

A map of the Site and each OU/PSC will be developed which will 

include the locations of each OU/PSC and t0pographi.c features. 
Several tasks are conducted to develop the maps: 
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Obtain 7-1/2 minute quadrangle topographic maps from the 

U.S. Geological Survey (USGS); 

R e v i e w  IAS Site maps; 

Prepare Site location map using USGS map; 

Develop digitized maps for each OU/PSC using computer- 

aided drawing and drafting (CADD) and add data to maps 

from the IAS report and information gathered during the 
OU/PSC visit; and 

Edit existing maps as necessary for inclusion in reports. 

2.2 pevelosment of Alternatives 

2.2.1 ARARs 

Applicable or relevant and appropriate requirements (ARARs) 

will be e s t a b l i s h e d  and utilized to define acceptable exposure 

concentrations of chemicals of concern at the Site. The ARARs, to 

some e x t e n t ,  will impact on the selection of appropriate remedial 
actions. Several tasks are conducted to develop ARARs: 

1) Compile and evaluate existing data within the project 

fi les ; 

2) Review existing state and federal ARARs: 

3) Review available advisories and guidance documents for 

non-ARMI toxicology-based levels; 

4) Review existing local ordinances; and 



5) List A R ~ S  as they are identified. 

2 . 2 . 2  Remedial Action Ob j ectives 

The Basic S i t e  Work Plan w i l l  contain the objectives of 

remediation. For various matrices, the remedial action objectives 

may include: 

1) prevent direct contact, inhalation, and ingestion; 

2) prevent additional releases and migration of 

contaminants; or 

3) restoration of the environment. 

1) Identify past and current sources of contamination; 

2) Identify potential release mechanisms; 

3) Identify potential exposure points; 

4) Identify potential exposure routes and receptor 

populations; 

5 )  Determine exposure point concentrations from monitoring 

data or modeling; 

6) Calculate exposure dosage rates: 

7 )  Assess non-cancer public health concerns based on the 

ratio of acceptable daily dosages to exposure dosages; 



8 )  Assess lifetime excess cancer risks based on product of 

exposure dosage and cancer potency factor; 

9)- Identify potential public safety and welfare concerns; 

10) Compare exposure point concentrations to criteria for 

protection of aquatic life; 

11) Identify potential food-chain concerns and estimate 

concentrations at various tropic levels; and 

12) Identify potential impacts to threatened or endangered 

species sighted in the area. 

2.2.3 Remedial Action Technologies 

a Remedial actions are remedies designed and implemented to 

prevent or minimize the present or future danger to human health 
and the environment from constituents of concern. Methods to 

identify remedial technologies that will meet these objectives are 

listed within the Basic Site Work Plan. Possible technologies 

may include extraction, collection, containment, continued 

monitoring, or no action. The listing of technologies will be 

diverse in order to accommodate the range of potential remedial 

objectives, medias of concern, and ARARs. 

The tasks to be conducted to develop remedial action 

technologies are: 

1) Identify areas where containment alternatives may be 

appropriate and feasible to implement; 



Define containment objectives which will eliminate risks 

associated with site: 

Define containment obj ectives for compliance with ARARs ; 

Define containment alternatives based on site and waste 

characteristics; 

Confirm that alternatives meet objectives; 

Review existing literature for technologies that reduce 

toxicity, mobility. and/or volume or contain 

constituents; 

Develop an understanding of the effectiveness. 

applications. and costs of the technologies: and 

Develop a listing of technologies. 

2.3.1 Data Gathering Plan 

sampling preparation and a Basic Sampling and Analysis Plan (BSAP) . 
The major COIIlp~nents of the BSAP include a Basic Field Sampling - 
Plan (BFSP) and a Quality Assurance Program Plan (QAPP). 

1) Review . of federal and state guidance 

documents ; 



2 )  Review existing tiles f o r  information on constituents and 
matrices of concern; 

3 )  Identify matrices to be investigated; 

4 )  Review regulatory Maximum Concentration Limits: and 

5 )  *Review previous site activities; 

1) Select applicable field sampling protocols; 

2) Determine required equipment; 

3 )  Identify the need f o r  f i e ld  chemical analysis: 

and 

4 )  Define level of field analysis reportable quality 

control. 

Specific tasks conducted to prepare the QAPP are: 

1) Establish required detection limits; 

2) Select subcontractor laboratories; 

3 )  Obtain laboratory Quality Assurance Plans; 

4) Confirm laboratory limits of detection ; accuracy, 

precision, and completeness; 



5 )  Select appropriate level of reporting and laboratory 

deliverables; and 

6 )  Select appropriate level of field quality control sample 
collection. 

2.3.2 ~ a t a  Analysis Plan 

Data validation procedures will be addressed in the Data - - .. 

Analysis Plan. The validation procedure may include contract 

compliance screening, determinations of data usability, and' 

compliance with data quality objectives. A check-off sheet will be 

developed and included for use when reviewing analytical data. The 

I be conducted to preparc Me Data Analysis Plan include: 

Obtain most recent Enviromental Protection Agency (EPA) 

CLP statement of work; 

Obtain most recent EPA data validation guidelines; 

Review and tabulate SW-846 QA/QC criteria; 

Review contract laboratory report f omat for 

completeness; 

Review field sample collection forms and docwentation; 

Prepare field PC report forms; 

Review analysis request forms and chain-of-custody forms 

for completeness; and 

Prepare a data validation checklist, 



2.3.3 Final Product Report Plan 

2) Establish a recordkeeping format; 

3) Prepare a draft document control form; 

Review procedures will be developed for validation of the 

decision process, compliance of identified project objectives, data 

quality objectives, and ARARs. The tasks to be conducted to 

prepare the Final Report Plan include: 

1) Review applicable guidance documents; 

2 )  Review objectives of the Basic Site Work Plan; 

3) Develop a table of contents for the Work Plan; and 

4 )  Develop checklist to ensure objectives are addressed when 

preparing the Basic Site Work Plan. 

2.3.4 Data Management Plan 

An extensive data base presently exists for work conducted at 

the Site and additional data will be generated throughout the IRP 

process. A procedure to track and document data and results will 

be established. Selected data may be categorized as follows: field 

activities, sample management and tracking, and document control 

and inventory. In addition, a file structure will be established. 

The tasks to be conducted to prepare the Data Management Plan 

include : 

1) Identify file repository; 

4) Identify document control personnel; 



Determine the data format compatible w i t h  proposed 

models : 

Determine a computer software package t be used in 

maintaining the data base; and 

Establish archive procedures for computerized data bases. 

2.4.1 Corporate Health and Safety Plan 

1) Develop a list of Site contacts (names and telephone 

numbers) and an organization cha* for the project: 

2 )  Obtain and review copies of Health and Safety Guidance 

Documents and OSHA Regulations; 



Gather inf onnation about o~-s~ecif ic safety 

requirements and emergency procedures 

personnel; 

and health 

from Site 

Develop a list of the OUs/PSCs to be investigated, their 

locations, and analytical data obtained from soil, air, 

grouid water, and surface water samples; 

Review task descriptions that will be conducted at each 

OU/PSC during the investigation: and 

Identify the locations of limited access areas at the 

Site. 

2 . 4 . 2  OU-Specific Health and Safety Plan 

Reference will be made to the Site Health and Safety Plan for 
. .... field procedures implemented at the OU or PSC. This plan will 

include specific recommendations for the proper levels of Health 

and Safety and control boundaries. 

Models will be reviewed to determine their applicability to 

the IRP work at the Site. Criteria will be established for the 

acceptance or rejection of a model's particular application to 

OU-specific work. The tasks to be conducted to review Modeling 

Applications include: 

1) Surrey existing ground-water flow models; 

2 )  Survey existing solute-transport models; 



3 )  Identify models applicable to Site conditions: 

4 )  List and discuss model types and characteristics; 

5 )  Assess applicable models with regard to applications. 
input requirements, availability, documentation, and 

usability; and 

6 )  Recammend models f o r  use in the IRP. 

2.6.1 Sampling and Analysis Plan 

This plan will be based on the BSAP. The plan will define 

sampling objectives, equipment specifications, recommendations for 

sampling frequency, sample types, locations, and parameters. The 
tasks to be conducted' for preparation of t he  OU-specific Sampling 

and Analysis Plan include: 

Review previous OU/PSC activities; 

Identify parameters of interest; 

Review previous work performed; 

Create target compound list; 

Determine number of samples to be collected from each 

matrix ; 

Identify the field analyses to be performed; 



7) Select subcontractor lab; 

8) Identify any items that cannot be incorporated by 

reference: and 

9)  Meet with project coordinator to confirm OU-specific 

information. 

2 . 6 . 2  Waste Characterization Plan 

This plan defines procedures to characterize chemicals and 

materials at the OUs/PSCs. The tasks to be conducted to prepare 

the Waste Characterization Plan include: 

Compile information waste materials through 

examination of records existing at the Site; 

2) Conduct OU/PSC inspection; I 

3 )  Describe methodologies to identify buried wastes, review 

areal photographs, and conduct a literature review; and 

4 )  Review available literature and/or commercial 

computerized data bases to compile physical and chemical 

characteristics of materials of interest. 

2.6.3 Hydrogeologic Investigation 

Various methods will be utilized to define the horizontal and 

vertical extent of contamination in the ground water at each 

OU/PSC. Included will be descriptions of selected investigative 

techniques such as soil gas monitoring, monitor well installation, 



and ground-water pmbes. The tasks to be conducted to prepare the 

Hydrogeologic Investigation include: 

Compile and evaluate existing data within the p r o j e c t  

file, pertaining to hydr~gaol&y and test methods 

previously utilized during OU/PSC investigations; 

Identify and contact potential sources of hydrogeologic 

data such as Water Management Districts and U.S. 

Geological Surrey o f f i c e s  within Florida; 

Review available guidance documents; 

Review available technical documents describing testing 

and reconnaissance methods; 

Conduct meetings with selected staff o i  Geraghty & Miller 
t o  review new test methods: and 

Develop a listing of hydrogeologic investigation methods. 

2 . 6 . 4  Soils and Sediment Investigation 

1) Review previous OU/PSC a c t i v i t i e s ;  

2 )  Identify parameters of interest; 

3) Review previous work performed; 



4 )  Create target compound list: 

5 )  Detennine number of samples to be collected from each 

matrix ; 

6 )  Identify the field analyses to be performed; and 

7) Select subcontract lab. 

2 . 6 . 5  Surface-Water Investigation 

Procedures w i l l  be described for locating and identifying 

surface water, and determining impacts on surface water from 
contaminants. The tasks to be conducted to prepare the Surface 

Water Investigation Plan include: 

Review previous OU/PSC activities; 

Identify parameters of interest: 

Review previous work performed; 

Create target compound list; 

Determine number of samples to be collected from each 

matrix ; 

Identify t he  field analyses to be performed: and 

Select subcontract  lab. 



2.6.6 Air Investigation 

The tendency for selected constituents to enter the a i r  will 
be considered when establishing methods to determine the presence 

or absence of airborne contamination. The tasks to be conducted to 

prepare the Air Investigation Plan include: 

Develop a list of 'the chemicals previously reported 

during sampling programs (ground water, surface water, 

sail, sediment, a i r )  at the Site: 

Review historical descriptions of each OU/PSC and 

determine whether previous sampling programs were 

adequate to characterize the OU/PSC; 

Evaluate the health risks posed by chemicals previously 

detected or suspected at each OU/PSC and select a group 

of t a r ye t  analytes from the available information: 

Obtain a copy of NIOSH air sampling procedures or 

.equivalent references to determine which analytical 

sampling programs are appropriate; 

Review the operation of the air sampling equipment and 
determine which of the target analytes can be analyzed 

with existing equipment; 

Determine the need to either subcontract the more 

difficult target analytes or to purchase the necessary 

equipment. 



2 . 6 . 7  Biological Investigation 

Selected constituents, when present, may impact Site biota. 

Procedures will be described to establish the potential or actual 

impacts to the ecological  system, The tasks to be conducted to 

prepare the Biological Investigation Plan include: 

Review previous reports prepared for the military that 

describe environmental issues, biological community 

descriptions, and species lists; 

Order and review prkvious reports that were prepared for 

municipal, state, or federal p r o  j ects conducted in 

adjacent communities ; 

Order and review aerial photographs that show the size, 

shape, and general composition of the plant communities 

at the Site. These photographs may be used also to 

delineate wetlands, wooded and grassy areas, and occupied 

zones : 

Obtain EPA and state guidance criteria documents that 

outline methods to conduct a biological s u n e y  and 

sampling plan; and 

Conduct an OU/PSC visit to evaluate the diversity of the 

biological community and its applicability to previous 

reports. 

2.6.8 Radiological Investigation 

When the potential for radiological constituents exists at 

selected OUs/PSCs,  the procedures established in this plan w i l l  be 



utilized to determine the presence or absence. of these cons t f tuen t s  
and their potential impacts. The tasks to be conducted to prepare 

the Radiological Investigation include: 

Review existing literature with regard to the past use, 

transport, storage, and disposal of radiologic substances 
and materials at the S i t e :  

Review current regulations regarding radiologic exposure 

limitations and maximum allowable radionuclide 

concentrations in air, soils, and ground water; 

Inventory any radiologic substances or radionuclides 

identified through the waste characterization plan; 

Review information on sampling and detection methods for 

suspected radionuclides; and 

Determine the availability and condition of appropriate 

sampling and detection equipment. 

1. Correction Action Plan, Industrial Sludge Drying Beds,. 
Industrial Wastewater Treatment Plant, NAS, Jacksonville, 
Florida 
August 1989 
(Geraghty & Miller, Inc.) 

2. Compliance Monitoring Sampling Report (Third Quarter) 
Industrial Wastewater Treatment Plant 
NAS, Jacksonville, Florida 
May 1989 
(Geraghty & Miller, Inc.) 



3 .  Fourth Quarter Compliance Monitoring Sampling Report for 
April, May, and June, 1989, at the Industrial Wastewater 
Treatment Plant, NAS, Jacksonville, Florida 
June 1989 
(Geraghty & Miller, Inc,) 

4. Contamination Assessment of Building 795, The Addition-Naval 
Air Station-Jacksonville, Florida 
February 1989 
(Geraghty & Miller, Inc,) 

5 .  Appendix IX Compliance Sampling Report 
Industrial Wastewater Treatment Plant, NAS, Jacksonville 
February 1989 
(Geraghty & Miller, Inc.) 

6. Corrective Action Program, Sludge Drying Beds, Industrial 
Wastewater Treatment Plant, NAS, Jacksonville, Florida 
October 1988 
(Geraghty & Miller, Inc. ) 

7. Findings from the Subsurface Investigation at the Wright 
Street Naval Air Station-Jacksanville, Florida 
September 1988 
(Geraghty & Miller, Inc.) 

8. Plume Delineation Report (Draft-never submitted), Industrial 
Wastewater Treatment Plant, NAS, Jacksonville, Florida 
September 1988 
(Geraghty & Miller, Inc.) 

9. ~esul'ts of Electromagnetic Terrain Conductivity Survey, 
Industrial Wastewater Treatment Plant, NAS, Jacksonville 
July 1988 
(Geraghty & Miller, Inc. ) 

10. Conceptual Design Report, Industrial Wastewater Treatment 
Plant, Sludge Drying Beds, Groundwater Treatment, Industrial 
Wastewater Treatment Plant, NAS, Jacksonville, Florida 
June 1988 
(G&M Consulting Engineers) 

11. Compliance Sampling Report, Industrial Wastewater Treatment 
Plant, NAS, Jacksonville, Florida 
April 1988 
(Geraghty & Miller, Inc.) 



R e s u l t s  of Hydrogeologic Evaluation and Appendix IX, Sampling 
Industrial Wastewater Treatment Plant, NAS, Jacksonville, 
Florida 
December 1987 
(Geraghty & Miller, Inc.) 

As-Built Report, Installation of Monitor Well NAS 4-11 at 
Industrial Wastewater Treatment Plant Sludge Drying Beds, NAS, 
Jacksonville, Florida 
~ctober 1987 
(Geraghty & Mill.er, Inc. ) 

Results of Monitor-Well Sampling of Well NFD-5 at Naval Fuel 
Depot (NFD), Jacksonville, Florida 
August 1987 
(Geraghty & Miller, Inc.) 

As-Built Report for Two Monitoring Wells, Solvent and Oil 
Disposal Site, NAS, Jacksonville, Florida 
June 1986 
(Geraghty & Miller, Inc.)  

Predesign Report 
O i l  and Solvent Dump Site 
Remedial Action Plan 
May 1986 
(Jones, Edmunds, & Associates, Inc.)  

Naval Assessment and Control of Installation Pollutants Review 
Workshop, NAS, Jacksonville, Florida 
April 1986 
(Geraghty & Miller, I nc. ) 

Characterization Phase 
Assessment of Ground-Water Contamination at Naval Air S t a t i o n -  
Jacksonville, Florida 
March 1986 
(Geraghty & Miller, Inc.) 

Verification Study 
Assessment of Potential Ground-Water Pollution at Naval Air 
Station-Jacksonville, Florida 
December 1985 
(Geraghty & Miller, Inc.) 

Results of Sediment Sampling at the Plating and Cleaning Shop, 
Building 101, NAS, Jacksonville, Florida 
November 1985 
(Geraghty t Miller, Inc. ) 



NACIP Program 
Confirmation Study-Verification Phase 
March 1985 
(Geraghty & Miller, Inc  . ) 
Draft Report 
Closure Plan for the Spent Glass Bead Waste Pile, NAS, - 
Jacksonville, Florida 
Febmary 1985 
(Geraghty & Miller, Inc. ) 

Closure Certification of the Spent Glass Bead Waste Pile, NAS , 
Jacksonville, Florida 
January 1985 
(Geraghty & Miller, Inc.) 

As-Built Ground-Water Monitoring Network at the WWTP Polishing 
Pond, NAS, Jacksonville, Florida 
June 1984 
(Geraghty & Miller, Inc.) 

Assessment of the Presence of Fuel in the Subsurface at Gas 
Hill, Naval Air Station, Jacksonville, Florida 
December 1983 
(Geraghty & Miller, Inc.) 

Final Report 
Ground-Water Monitoring Plan for RCRA Compliance, Naval Air 
Station-Jacksonville, Florida 
October 1983 
(Geraghty & Miller, Inc.) 

1x2 

100% Submittal Pits 

4 . 0  BASIC SITE QA/QC PLAN 
CHECK-OFF SHEET 

Scoping: Was scoping conducted to include the Background Summary, 
Prob lem Summary, and Historical Response? 

Yes N o  - 
Comments : 



site Maps: Have maps been prepared for each oU/PSC? 

Comments : 

Development of Alternative: Have methods been developed to 
identify ARARs, Remedial Action 
Objectives, and Remedial Action 
Technologies? Yes NO - 

Comments : 

Quality Assurance/Quality Control: Have the following plans been 
Data Gathering, Data Analysis, 
Final Product Report, and Data 
Management? 

Comments : 

Health & Safety: Have Health & Safety Plans been developed f o r  
the S i t e  and each OU/PSC? Yes - NO - 

Comments : 

Modeling Applications: Have models been reviewed to 
determine their applicability 
to IRP work at the Site? ' 

Comments : 



OU-Specific Plans: 

Sampling and Analysis: Have Sampling and Analysis 
Plans been developed for the 
Site and each OU? Yes No 

Waste Characterizations: Have Waste Characterization 
Plans been developed for the 
Site and for each OU? 
Yes No - 

Hydrogeologic Investigation: H a v e  H y d r o g e o l o g i c  
Investigation Plans been 
developed for the Site and each 
OU? 
Yes No - 

Soil and Sediment Investigation: Have Soil and Sediment 
Investigation Plans been 
developed for the Site and each 
OU? Yes No - 

Surface-water Investigation: H a v e  S u r f a c e - w a t e r  a Investigation Plans been 
developed for the Site and each 
OU? 
Yes NO - 

Air Investigation: 

Biological Investigation: 

Radiological Investigation: 

Site Management Plan : 

Have Air Investigation Plans 
been developed for the Site and 
each OU? Yes NO - 
Have Biological Investigation 
Plans been developed for the 
Site and each OU? 
Yes NO - 
HaveRadiological Investigation 
Plans been developed for the 
Site and each OU? 
Yes No - 
Has a strategy been established 
for determining operable units 
and has the strategy been 
documented in the Site 
Management Plan? 
Yes No - 



Comments : 

R i s k  Assessment: 

Comments : 

Have Risk Assessments been 
developed f o r  the S i t e  and each 
OU? 
Yes No - 

Treatability Studies: Have Treatability Studies been 
developed f o r  the S i t e  and each 
OU? 
Yes No - 

Comments : 

Feasibility Study: Have Feasibility Studies been 
developed f o r  the Site and each 
OU? 
Yes No - 

Comments : 

Signature 
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TA VALIDATION PROCESS AND ORGANIZATION 

Data validation is a two-fold process: (1) field data are 

evaluated for adherence to the approved. work plans and field 

dacumentation are reviewed; (2) analytical (laboratory) data are 
evaluated for completeness of data package deliverable3 (Contract 

compliance Screening) and achievement of project specific data 

quality objectives (data usability determination). Based on the 

results of this evaluation, a determination can be made as to: ,(I) 
the need for re-sampling and analysis: (2) the data usability for 

decisions (unusable, qualitative, or quantitative); (3) the 

appropriateness of penalties, and reductions in test charges on 
laboratory invoices: (4) the appropriateness of billing the 

laboratory the direct costs associated with correcting data 

packages; and, (5) the allocation of responsibility for paying re- 

sampling costs. 

During the process of validation, all aspects of the sampling 

and analysis program are reviewed. This document provides guidance 

for persons conducting data validation. The procedures are based 

on functional guidelines developed by the U.S. Environmental 

Protection Agency (EPA) , the guidelines established in the document 
entitled ''Sampling and Chemical Analysis Quality Assurance 

Requirements for the Navy Installation Restoration Proqraml*, NEESA 

20.2-047B, and the accumulated experience of numerous technical 
persons qualified in data validation procedures. The manual 

describes those procedures and/or review processes that have been 

found to be successful in revealing program failures or defects in 

the quality and/or defensibility of the analytical data. The 

contents of this manual are organized into sections and include: 

(1) descriptions of the required wtoolsl' for conducting data 

validation; (2) step by step procedures for conducting the data 

review and completing appropriate checklists; (3) preparation of 
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@ quality control summary report; and, ( 4 )  procedures for resolving 

problems with data and applying penalties to the laboratory. 

A fundamental aspect of any data validation program is the 

established relationship with the laboratory. The use of 

laboratories will be accomplished by a laboratory services 

agreement (contract) between the Contractor and the laboratory. 

The contract must specify the scope of services to be performed by 
the laboratory, the specific analytical quality assurance 

requirements to be met, and the information to be developed and 

reported. Quality assurance levels (Level D and Level C) adopted 

by the Navy and described in the Quality Assurance Program Plan 

(QAPP) and the NEESA 20.2-047B document will be adhered to. 

1.1 Data Packase Deliverables 

As analyses are completed, the digital, electronic, or 
physical data will be reduced and converted into readily usable 

form by the laboratory in measurement units appropriate for the 

analysis. All measurements will be reported in appropriate 

significant figures. Table 7 of the QAPP presents the significant 

figures to be used in reporting analytical data. The following 

discussion describes the information to be provided by the 

contracted laboratories in each data package submittal. 

1.1.1 Level D 

For Level D, Quality Control (QC) , a CLP data package shall be 
delivered for all the CLP parameters (volatiles, semi-volatiles, 

pesticides/PCBs, metals, and cyanide). This package shall include 

the summary package and the remainder of the package, which 

includes but is not limited to initial and continuing calibration, 

matrix spikes, matrix spike duplicates, method blanks (water 
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blanks, extraction blanks, digestion blanks), duplicates, 

laboratory control samples, surrogate spike recoveries, 

chromatograms, mass spectra, and absorbance data. The full 

description of the required deliverables is contained in the EPA, 

CLP Statement of Work (most current version) referenced in 

Attachment A. 

Methods not defined by CLP also must be reported. These 

methods include the calibration information, method blanks, reagent 

water (blank) spikes, laboratory control samples matrix spikes, 

matrix spike duplicates, chromatograms, and absorbances. Control 

chart plots of associated blank spike recovery data must also be 

presented with the data. 

1.1.2 Level C 

For Level C QC, reportable data includes the method blanks, 

blank spikes, surrogates, matrix spikes, matrix spike duplicates, 

laboratory (sample) duplicates, and initial and continuing 

calibration data. These deliverables and their required forms are 

summarized and explained in detail in Table 8 of the QAPP. A copy 

of these requirements is presented in Attachment A of the this 

plan. The forms referred to in this table are from the current CLP 

statement of work for organics, metals, and cyanide. 

1.2 Data Validation 

Following completion of sample analysis, the contract 

laboratories will utilize precision and accuracy criteria presented 

in their respective generic QAPs as guidance for. internal 

laboratory data validation prior to submittal of data packages. 
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The data validation procedures employed by the Contractor will 

include an evaluation of the field data package and an evaluation 

of the laboratory analytical data package. The criteria for data 

validation will be in accordance with the requirements established 

by the Navy in the NEESA 20.2-047B, document. This document 

specifies the validation requirements for both Level D and Level C 

data packages. These requirements are listed below. 

1.2.1 Level D Validation 

The data validation procedures that will be used to evaluate 

data for Level D data will be in accordance with the CLP criteria 

as outlined in the following documents: 

o EPA, Hazardous Site Evaluation Division, Laboratory Data 

Validation Functional Guidelines for Evaluating 

Pesticides/PCB1s Analyses, February 1, 1988 (most current 

revision) ; 

o EPA, Hazardous Site Evaluation Division, Laboratory Data 

Validation Functional Guidelines for Evaluating Organics 
Analyses, February 1, 1988 (most current revision) ; 

o EPA, Hazardous Site Evaluation Division, Laboratory Data 

Validation Functional Guidelines for Evaluating 

Inorganics Analyses, July 1, 1988 (most current 

revision) ; 

These documents are presented in Attachments B and C, 

respectively. The pesticide criteria is a separate section of the 

organics criteria (Attachment B). 
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1.2.2 Level C Validation 

The validation criteria to be followed for Level C data 

packages also has been defined in the NEESA 20.2-047B document and 

is presented in Attachment D. In addition, the criteria defined 

in the EPA documents presented in ~ttachments B and C also will be 
I 

used in validation of Level C data. 

1.2.3 Laboratory Services Agreement (Contract) 

The validation procedures described in this manual have been 

tailored to interface with the ABB Environmental Data Station 

(EDS) . The EDS requirements and the compliance screening 

validation process are compatible with Navy requirements. The 

laboratory services agreement, between the Contractor and the 

Laboratory, plays a significant role in establishing laboratory 

accountability for analytical performance and an efficient system 

of communicating required scopes of work to the laboratory. 

The data validation process for both Level D and Level c data 
packages will be guided by the use of Data Validation Report Sheets 

(DVRS) forms, presented in Attachment E. These forms have been 

adopted from the EPA CLP Sample Management Office. These DVRS 

forms are the QC specific forms used to evaluate each QC parameter 

submitted in the laboratory data package. A separate form has been 

designed for each QC parameter. Separate form sets have been 

prepared for organics analyses, (volatiles, semi-volatiles, 

pesticides and PCBs) and inorganics analyses (metals and cyanide). 

A special checklist form has been prepared for Wet Chemistry QC to 

complete the DVRS forms. These forms contain the following kinds 

of information: 

0 QC parameter type 



Project description 

Site name and location 

Sample batch o r  group identification 

Sample collection date 

Sample matrix type 

Parameters of interest 

QC criteria for evaluation of the QC parameter as 

acceptable, provisional, unacceptable or not applicable 

Remarks area for noting identification of specifically 
affected samples or observations noted about the data and 

defining the appropriate qualifier code .to be applied. 

These DVSR forms are further supplemented by a Field Data 

Validation Checklist (FDVC) form and a Master Sample L i s t  (MSL) 

form that are used to evaluate f i e l d  data packages (defined i n  
Chapter Two). The FDVC and MSL forms are presented in Attachment 
F. 

Data Validation Process 

During the validation process both the field data, 

documentation, and procedures and the analytical data and 

documentation are evaluated. The sequence of review begins with an 
evaluation of the field documentation. During the f i e l d  data 

package validation all of the pertinent field records should be 

reviewed for conformance to specifications designated by the QAPP. 



Also, during the review process, the field data validation 

checkl i s t  should be completed. Upon completion, the checklist 

should be signed and dated by the data reviewer and the QAO. 

Following the review of the field data, the analytical data 
package deliverables should be validated. In this instance it is 
important for the data reviewer to understand the nature of the 

deliverables provided by the laboratory in the data package. Often 

the organization of these documents must be rearranged in a logical 

fashion that will enable the reviewer to evaluate the data 

systematically. Typically, this reorganization procedure must be 

accomplished before the data validation process can begin. In 

addition, before beginning the data validati'on process, the data 

reviewer must obtain all the required documents (1qtools81) that will 

be used in conducting the validation. The actual process of the 

analytical data validation review involves three basic steps: 

(1) Contract Compliance Screening (CCS)~ (2) data usability 

determination; and (3) report preparation; In these s teps  the 
reviewer of the data verifies that the laboratory has complied with 
the requests submitted on a laboratory task order and submitted a 
deliverables package that is complete, competent, and responsible. 

As used here the term complete means that the reviewer ensures 
that all the deliverables contracted for have been provided within 
the required turnaround time. The term competent as used here 

means that the deliverables are free from substantive defects of 

worhanship such as severe typographical errors, misstatements of 
methods, detection limits, parameters, dates, or other information, 
poor copying, poor organization, etc. This evaluation has nothing 

to do with determining if the DQOs have been achieved; that occurs 

durlng the data usability determination (step 2). 



The term responsible as used here means the reviewer also 
evaluates the data package narrative summary to determine if the 

laboratory has att~mpted to interpret the data in terms of some 

law, regulatory standard or code, or health risk advisory. Doing 

so is considered to be irresponsible action on the p a r t  of the 

laboratory. 

If any of the above circumstances should occur the data 
package may be considered irresponsible and classified as 

unacceptable until the discrepancy has been corrected by the 

laboratory. Under the terms of the laboratory services agreement, 

failures in any of these areas by the laboratory may be subject to 
financial penalties. During the contract compliance screen 

process, the contract compliance screen checklist is completed and 

signed by the data reviewer and quality assurance officer. 

After contract compliance screening has been completed the 
data is checked against t h e  validation criteria established for the 

level of PC requested. During this process the DVRS forms are 

completed along with the MSL farm. Regulatory holding times are 
evaluated and the QC data is compared to the specified D Q O s .  In 
addition, the analytical results are tabulated for each matrix for 

a l l  samples. 

As each QC parameter is evaluated, the DVRS form for t h a t  

parameter is completed and the applicable raw and reduced data 
submitted by the laboratory is attached. In addition, ' the 

validation c r i t e r i a  rules are applied and the data is classified 

for use, by assigning appropriate qualifier codes to the sample 
results. These codes and more details about the validation process 

are described in subsequent sections of this manual. The codes 

provide a means of signifying how the data may be used. 



Ultimately, based on these codes, the data 

unusable, qualitative, or quantitative. 

is classified as either 

After completing the review of all of the QC data, the 

completed DVRS forms and their attached raw and reduced support 

data are compiled into a master Quality Control Summary Report 

(QCSR).  The QCSR presents a l l  of the required field data 

validation results and the analytical data validation results along 
w i t h  the tabulated data specified by the NEESA 20.2-0478 document. 
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2.0 MATERIALS FOR VALIDATION 

In order to conduct data validation properly, certain 

documents and forms are required. A list of these various 

documents along with a brief explanation of each is provided below. 

The BSAP, composed of the Quality Assurance Program Plan 

(QAPP) and the Basic Field Sampling Plan (BFSP), provides the 

foundation for the OU-specific plans and hence the foundation for 

the validation process. OU-Specific Sampling and Analysis Plans 

(SAPS) are composed of a Quality Assurance Project Plan (QAPjP) and 

an OU Field Sampling Plan (OU FSP). The QAPjP and the OU FSP are 

the fundamental documents for enabling data validation of data from 

a specific OU. The OU FSP defines the OU-specific field sampling 

activities and procedures and the QAPjP defines the required OU- 

specific data quality objectives (DQOs) and the appropriate 

sampling and analysis procedures to be employed. All of these 

documents provide a standard against which data quality may be 

compared and assessed. 

2.2 Laboratory Task Order 

The Laboratory Task Order (LTO) (Figure 1) is used to 

communicate to the laboratory the required scope of work and the 

DQOs for specific projects. The DQOs specified on the LTO include: 

matrix type, parameters (analytes) of interest, methods of 

analysis, detection limits, and holding times. Within these DQOs 

are defined the required container types, preservation methods, and 

sample volumes. These requirements also are defined in the QAPP 

and QAPjP. Other DQOs for precision, accuracy, and completeness 

are specified by the laboratory within their generic QAPs presented 
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as Attachments to the QAPP. The LTO also describes project 

contacts, numbers of samples expected, report delivery dates or 

turn-around-times, and the required level of QC and deliverables 

(reportables) to be provided in  the laboratory data package. The 

LTO is an extension of the laboratory services agreement (contract) 
and expresses in writing the project specific performance 

requirements expected of the laboratory. A copy of all submitted 

LTOs should be obtained when conducting CCS. 

The COC documents the actual samples that were delivered to 

the laboratory and the parameters requested. To be valid, COCs 

must have been signed by a representative of the laboratory in 
addition to field sampling personnel. A copy of a l l  COCs submitted 
must be obtained in order to assist in evaluating the completeness 

of the laboratory data package and in CCS. The COC should be 

consistent with the LTO unless field conditions required that a 

deviation from the planned scope of work be made. Changes of this 
type should have been documented and cclmmunicated to the laboratory 

by field personnel by submitting an amendment to the original LTO. 

Copies of all documentation of this type are required. All should 
be signed in ink. 

The required level of QC (Level D or Level C) should have been 

communicated to the laboratory prior to the start of sampling by 

submitting a laboratory task order. A description of the required 

elements of each reporting level are provided in Attachment A of 

the generic laboratory services agreement provided in Attachment E 

of this manual. The description of the QC level selected will need 

to be used t o  conduct CCS. 



If specific terms and conditions have been arranged by project 

quality assurance officers or project managers with the laboratory 
that differ f r o m t h e  laboratory semices agreement, a copy of this 

document will be needed in order to determine contract compliance 
and assessment of penalties to the laboratory. 

A copy of M e  Field Data Validation Checklist (FDVC) and one 

or more copies of the Master Sample List (MSL) forms will be 

required. Examples of these .checklists and report sheets are 

presented as Attachment E. The special Data Validation Report 

Sheets (DVRS) forms required f o r  validation are presented as 

Attachment G. The CCS checklist is presented i n  Attachment G. 

copies of these forms should be made f o r  use in validation. 

The field data package must be available to properly conduct 
data validati-on. The validity of the sample is as important as the 
analysis. Field data packages should include (where applicable) 
but are not limited to the following documents: 

Daily logs 

Soil boring logs 

Water sampling logs 

Air sampling logs 

Geotechnical logs 

Chain-of-Custody forms 

Field notes 

Field instrument calibration logs 



* Daily- quality control reports 

* Laboratory task orders and amendments 

O t h e r  documents that might be included are shipping records, 

bound f i e l d  log books, health and safety log books, etc. 

2.8 Bpalv t i cd  Data Packase 

The principal components of the analytical data package 

consist of: 

an introductory letter and quality assurance narrative 
about difficulties encountered in the analysis; 

a master tracking list that correlates laboratory sample 
identity codes with field sample identification: 

the identification of the paymeters (analytes) analyzed, 

methods of analysis, detection limits, and dates of 

sampling, receipt by the laboratory, sample 

preparation/extraction, and analysis; 

the results of analysis of the samples; 

signed copies of the COC forms; and 

the (Quality Control Data package) results of analysis of 

quality control samples and DQO control limits specified 
by the laboratory QAPs. 

Items 1 through 5 

InformationN and should 

package regardless of the 

above are referred to as "General 

be provided in every laboratory data 

level of QC requested. Item 6 refers to 



requested QC level as identified in the QAPjP. 

Guidance information and documents on data validation of 

inorganic and organic data t o r  Level D and C are in Attachments B, 
C, and D. 
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3.0 FIELD DATA VALIDATION 

The following discussion is a "step by step" procedure for 

conducting data validation of Field.Data Packages. 

3.1 Purpose 

By the definition of the EPA, environmental samples are 

chemical or physical evidence collected from a site or facility 
that may be used in a court of law. Therefore, it is incumbent on 

data users to ensure that collected samples are valid. The 

purposes of validating the field data include: 

o to determine adherence to the work plan(s), OU-specific 

FSPs, and the OU-specific QAPjP; 

o ensure required documentation has been developed; 

o verify validity and legal defensibility of the samples 

collected; 

o identify any errors in documentation that may be 

corrected; and 

o determine if the performed field sampling procedures will 

jeopardize the analytical outcome so that corrective 

actions may be taken to stop the analysis, if not begun 

or completed, and implement procedures to repeat the 

sampling correctly. 
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3.2 Chanqes in the Field Proqram 

If a change in the field program occurs that is outside the 
planned scope of work or if procedures specified in the OU FSP are 

modified, a field change request form should have been completed 

and included in the field data package. The sampling Alteration 
form is provided i n  the BFSP. A review of this form should be 

conducted to ensure the following: 

o The form is completed in ink; 

o filled out completely; 

o appropriate signatures indicating approval of the 

modification has been affixed 

3 . 3  Procedure for Fie ld  Data Packase Review 

The required materials for validating Field Data P a c k a g e s  

include: the FDVC, MSL, COC forms, the Q A P ~ P ,  OU FSP, QAPP, and 0 ' 
BFSP . 

3.3.1 FDVC 

All requested information should be written on the checklist 

header. Note that only one checklist is required for the entire 
f i e l d  data package. Consult the QAPjP and/or LTO to determine the 
required QC Level. 

3.3.2 MSL 

Using the MSL and the COC forms, prepare a master list of the 

samples collected. For each analytical parameter, list the samples 
down the left hand side (column 1, Sample ID) of the form. This 

list has three uses: (1) identify each sample submitted to the 
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laboratory; (2) evaluate the completeness of the analytical data 

package (analyzed samples); and (3) evaluate holding t i m e s .  

3.3.3 Sampling/Drilling Records Inspection 

Review drilling and sampling logs to ensure the following: 

o A log exists for each sample; 

o The log is completed in ink; 

o The information listed on the checklist is documented on 

each sampling log; and 

o Logs are signed and dated. 

Make a check mark on t h e  checklist i n  the appropriate column 
for each item. If any errors on logs are detected, correct the 

error and initial the correction. Corrections are made by drawing 

a line through the error and initialing. Do not use liquid paper 

(white out) to correct an error. omissions or missing logs also 

may be corrected by filling in the required information or filling 

out a new form, and indicating that the record was created "after 
the factu. This may only be done after verifying the accuracy of 

the information and obtaining the signature of the sampling 

personnel. Note any errors identified on sampling logs that are 
not correctable in the comments section of the checklist. Data 

developed from samples collected without having acceptable 

documentation or where it is determined not to have been collected 
in accordance with the QAPjP/OU ESP may be classified as either 
unusable or qualitative. Reviewers must use judgement i n  making 
this determination. 
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3.3.4 Daily Quality Control Report (DQCR) 

This form must be completed daily during each sampling event 

as defined in the QAPP. Review each document and ensure the 

following: 

o A DQCR form exists for each day of activity; 

o The form is completed in ink; 

o The information listed is complete and accurate; 

o The form is signed and dated. 

3.3.5 Corrective Actions Report 

During the work activities, problems that arise in the field 
requiring corrective actions must be documented. A Corrective 

Actions Form will be prepared containing the following information: 

o Nature of problem is described clearly; 

0 An evaluation of the cause is provided, if known; 

o The location of the incident (PSC, OU, etc.) is stated; 

o When the problem occurred; 

o Who discovered the problem; 

o Corrective action taken to correct the problem; 

o Who performed the corrective action; 

o An evaluation of whether the corrective action will 

prevent the problem from re-occurring. 

The document must be completed in ink, signed, and dated. 

3.3.6 OrganizingIBinding Field Records 

Attach all logs and forms to the back of their respective 

COCs, arrange COCs in chronological order according to sample 



(. collection date, assign a number (1, 2 ,  3 ,  etc.) to each COC 

starting with the COC having the e a r l i e s t  sample collection date 

and bind all together with a plastic cover using index tabs to 

separate COC packages. If many COCs and sampling logs are 

involved, several volumes may be required. I t  is helpful if a 

table of contents is prepared for each volume. This may b e  easily 

accomplished by binding a copy of the Master Sample L i s t s  in the 

front of each volume. In column 2 o f  the MSL the assigned number 
of each COC w i l l  be indicated next to each sample ID. 

3.3.7 Sample Collection Date Entry 

Using the MSL forms enter the sample collection date next to 

each sample I D  in column 4 (Col. Date) and make one Xerox copy of 

the fonn for each analytical method requested to b e  performed by 

the laboratory plus extra copies for binding with the COCs a s  

described above. For example, i f  VOCs by EPA Method 8 2 4 0 ,  BNAs by 

0 EPA Method 8270, Total Cyanide by EPA Method 335.2, and Total 

Metals by EPA Method 6 0 1 0  are requested, then four copies  o f  the 

MSL should be made- These forms w i l l  be used as work shee t s  in the 

next phase of validation t o  evaluate data package completeness and 

compliance w i t h  holding t i m e s .  

3 . 3 . 8  counting Samples 

Using the MSL, count the number of actual samples of each 

matrix and parameter that were submitted. Do not include Field QC 

samples in this count. Fie ld  QC samples should be counted 

separately. Determine the number of field rep l i ca tes ,  field 

blanks, rinsate blanks, and t r i p  blanks that  were submitted. 

Determine the percent frequency of  each field QC sample for  each 

matrix and parameter. Compare this number t o  the frequency 

specified in the QAPP. While failure t o  m e e t  the frequency 

specified in the  QAPP f o r  analysis of field QC samples does n o t  of 



itself invalidate data, in strictly regulated investigations, it 

may make defense of the data more difficult. Place a check mark on 

the field validation checklist that field Qc samples were 

appropriately collected and submitted for analysis. If not, 

indicate so by placing a number in the space provided and 

footnoting the deficiency in the comments section at the bottom of 

the checklist. 

3.3.9 Field Instrument Calibration Logs 

Review of all instrument calibration logs and verification 

that field instruments (pH meters, conductivity meters, organic 

vapor analyzers, HNU, T I P  Meters, etc.) have been properly 

calibrated prior to use will be done in accordance with 

Illanufact~rers specifications and consistent with requirements 

specified in the QAPP. 

3.4.1 Field Blank Sample 'Review 

A l l  blanks should be free of contaminants for which they were 
analyzed, i-e., the results reported should be less than the 

required detection limits specified for the program. If detection 
limits in blanks are elevated, the data f r o m  the blanks should be 

classified as unusable. 

The presence of contaminants in blanks may be a sufficient 

basis for classifying all associated sample results as either 



a qualitative or unusable. The rules governing the interpretation of 

blanks are contained in the EPA Laboratory Data Validation 

Functional Guidelines for Organics and Inorganics Analyses 

presented in Attachments B and c. A11 blanks data must be 

evaluated along with the sample data .and judgement applied before 

classifying data as qualitative or unusable. The following 

discussion describes the evaluation and interpretation of each type 

of blank, 

3.4.1.1 Eauiament Rinsate Blanks. Equipment rinsate blanks 

are the most potentially compromised blank sample. These blanks 

are used to determine the adequacy of sampling equipment 

decontamination procedures. The presence of compounds of interest 

in the rinsate blank water in concentrations above the specified 

detection limits indicates potential contamination may exist in all 

associated samples from. the following sources: 

o Deionized/distilled water used for decontamination 

o Decontaminating soap, or solvent 

o Sampling equipment (poor contamination technique) 

o Sample container battle 

o Sample preserrative 

o Volati le  contaminant absorbed by the sample in transit 

from the field to the laboratory 

o Laboratory contaminant 

A careful evaluation of these blanks is required. Associated 

samples also  must be determined. If contaminants are present, this 

information must be evaluated in terms of the other blanks data and 

sample data. Judgment must be exercised in determining the source 

of the contamination and the effects upon the samples. 

3.4.1.2 Field Blanks. The presence of compounds of interest 

in field blanks above the specified detection limits indicates 



poten t ia l  contamination may exist in all associated samples from 

the following sources: . 

3.4.1.3 z i ~  Blanks. Trip blanks are used to evaluate the 

cleanliness of the volatile organic (VOC) sample containers, the 

Presence of contaminants within the sample preservat ive ,  the 

presence of volatile contaminants in the cooler that sample bottles 

are shipped i n ,  and the presence of volatile contaminants in the 

laboratory water. In summary, the presence of compounds of 

interest in trip blanks above the s p e c i f i e d  detection limits 

indicates potential contamination may exist in all assoc ia ted  (VOc) 

samples from the following sources: 



A careful evaluation of these blanks also is required. 

Associated samples also must be determined. If contaminants are 

present, this information must be evaluated in terms of the other 

blanks data and sample data. Judgement must be exercised in 
determining the source of the contamination and the effects upon 
the samples. 

3 . 4 . 2  Field Replicates and Field Splits Sample Review 

The purpose of field replicate/splits data may be classified 
into two categories: (1) to evaluate the precision 

(reproducibility) of the sampling and analytical procedures; field 

replicates will evaluate intralaboratory precision and field splits 

evaluate interlaboratory precision: and, (2) to evaluate the degree 

of contaminant variability within the sample matrix. 

Evaluations of replicate/split analytical precision is most 

practically accomplished in a water matrix because of the sample 

homogeneity. Evaluations of precision of replicates and split 

samples in a soil/sedimentmatrix are generally impractical due to 
inherent sample inhomogeneity. For sails and other solid, semi- 

solid or inhomogeneous matrices the replicates and splits provide 

an evaluation of the matrix variability in terms of variable 
compound concentrations. This information can be useful for 

engineers during remediation activities. Evaluations of precision 
of replicates and split samples in air matrices generally cannot be 

assessed because a duplicate sample of air cannot be obtained on 
the same equipment at the same time. However, co-located air 

samplers will provide a degree of reproducibility to assist in the 
evaluation of air samples. 

In evaluating the replicate/split data, the values obtained 
for the replicates and splits should be tabulated alongside the 

associated sample results and the relative percent differences 



(RPD) should be calculated. In addition, the identifications of 

all the samples in M e .  same sample batch should be determined. 

Interpretation of the RPD values may be accomplished by employing 

the rules for laboratory duplicates in the EPA Laboratory Data 

Validation Functional ~uidelines for lkrganics  Analyses. However, 

these r i l e s  should only be used for general guidance as field QC 

samples cannot by themselves be used to invalidate data. In 

general, for inorganics analyses in water matrices. RPDs that are 

greater than 20 to 25 percent should be considered suspect: for 
organics analyses in water matrices the RPDS are to a large extent 

dependent upon the method and the compound being analyzed. For 
volatile compounds RPDs of 30 to 40 percent may be acceptable: for 

semi-volatiles, pesticides and PCBs, RPDs may be as much as 60 

percent or greater. For inorganics or organics analyses in soil 
there are no RPD cr i t e r ia  established f o r  field replicates and 

splits. RPD values of several hundred percent may b e  seen and the 

data may still be valid. Regardless of the sample matrix, 

evaluation of field replicates and splits should be accomplished in 

the light of other QC information. Judgement should be exercised. 



4 . 0  ,ANALYTICMI DATA VALIDATION 

The purposes for validating the analytical data package 

include : 

1) To verify that the laboratory has completed the scope of 
work as requested on the LTO and COC (this phase is 

referred to as Contract Compliance Screening) ; and to 

verify that specified DQOs have been met or that 

legitimate and scientific explanations are given that 

jus t i fy  why DQOs were not achievable; 

2 1 To determine the usability of the data in accordance with 

the DQOs specified in the QAPP, the specified analytical 
method and the EPA Laboratory Data Validation Functional 

Guidelines for Evaluating Inorganics and Organics 

Analyses, if applicable; 

determine the has earned full - - - 

compensation for services rendered or if penalties and/or 
a reduction in billed laboratory charges should be made; 

and, 

4 )  To determine if resampling is required and whether the 
laboratory should be held responsible for resampling 

costs. 



Qualifier Codes, Contract comuliance ~creenina. and Datq 

Ysabilitv Determination 

During Analytical Data Validation, a determination is made as 
to the laboratoryls compliance with the contract requirements and 

the usefulness or lksabilityln of the data. Laboratories may not 

always be capable of achieving quantitative results when analyzing 
samples. This may be due to various factors such as analyte 
concentrations that require dilutions, or the presence of certain 
chemical compounds that interfere with the measurement of the 

analytes of interest, or sample matrix inhomoqeneity. These 

interferences, referred to as matrix interferences or sample 

inhomogeneity, sometimes defeat the laboratory's ability to obtain 

the specified data quality objectives or quantitation of the 

analytes of interest .  This type of failure .may not be the 

laboratory's fault and it would be improper to penalize the 

laboratory for these instances. Generally speaking, data affected 

by matrix interferences or sample inhomogeneity are usually 

classified as qualitative data, not as unusable data. 

Failure of the laboratory to meet the established control 
criteria far' QC parameters is not  acceptable if it is demonstrated 
to be due to a lab deficiency. Based on the QC parameter in 

question and the type of failure, data associated with these errors 

may be classified as unusable. 

In order for users of the data to understand how the data may 

be interpreted and t o  determine if resampling is required, it is 
necessary for users of the data to understand how data is 

classified or qualified. Therefore, to communicate the status of 

the data, "Data Qualifier Codest1 or I1Use CodesI1 are applied next to 

the analytical result as appropriate duringthe validation process. 

Qualifier codes are applied to the affected sample data if the 



associated QC data is outside. the established control criteria or 

some other DQO has not been met. 

For most data-, 

o R code: 

o J code: 

the following qualifier codes may be used: 

Data flagged with an nRn has not m e t  the 

required DQOs and the analytical QC 

requirements. This datas is unusable even if 

field QC data is acceptable. Resampling and 

reanalysis are necessary for verification of 
presence or absence of compound. 

Data flagged with a llJll has failed some of the 

analytical QC requirements but not sufficient 

to warrant classifying the data as unusable. 
Data receiving a "JW flag is considered to be 

qualitative (an estimated value) provided the 

field data meets all criteria and the sample 

is valid. This data also is considered to be 

Level A data. Data that has numerous QC 

parameters outside acceptance criteria that 

each individually only warrants a I1Jw flag, 

should be evaluated for potentially being 

unusable and flagged with an llR1l. The 'IJ1I 

flag is also used when estimating a 

concentration for tentatively identified 

compounds ( T I C S )  where a 1:l response is 

assumed, or when the mass spectral data 

indicate the presence of a compound that meets 

the identification criteria but the result is 

less than the sample quantitation limit but 

greater than zero. 



o U code: 

o B code: 

o C code: 

o E code: 

Data flagged with a "U" means the analyte was 

analyzed for but not detected, i.e., the 

analyte was below the detection limit. Often 

this flag is seen in .conjunction with a l1JV1 
flag. Care should be exercised in evaluating 

functional guidelines in Attachments B and C. 
The sample quantitation limit must be 

corrected for dilution and for percent 

moisture. 

Data flagged with a IIBtl code means that the 

analyte was present above reporting detection 

limits within associated laboratory blanks; 

It indicates possible/probable blank 

contamination and warns the data user to take 

appropriate action. This flag must be used 

for a TIC as well as for a positively 

identified compound. B codes do not 

necessarily invalidate the data but are 

dependent upon the judgement of the reviewer 

in applying the validation guidelines; 

This flag applies to pesticide results where 

the identification has heen confirmed by gas 

chramatography/ mass spectrometry. Single 

component pesticides > or = 10 ng/ul in, the 

final extract must be confirmed by GC/MS. 

In organics analysis, this flag identifies 

compounds whose concentrations exceed the 

calibration range of the GC/MS instrument for 

that specific analysis. This flag will not 
apply to pesticides/PCEs analyzed by GC/EC 



methods. If one or more compounds have a 

response greater than fu l l  scale, the sample 

o r  extract must b e  diluted and reanalyzed. If 
the di lut ion of the extract  causes any 

compounds ident i f ied  in  the first analysis to 

be below the cal ibration range in the second 

analysis, then the results of both analyses 
s h a l l  be  reported. 

In inorganics analysis ,  t h i s  flag means the 
reported value 'is estimated because of the 

presence o f  interference. An explanatory note 
must be included under Comments on the cover 

page, if the problem applies t o  a l l  samples, 
or on the s p e c i f i c  FORM I - IN, if it is an 
i so lated  problem. 

o D code: This flag applies to organics analysis only: 

ident i f i e s  a l l  compounds identified in an 

analysis at a secondary dilution factor. If a 

sample or extract is reanalyzed at a higher 

dilution factor, as i n  the uE'l flag above, the 

RDLw suffix is appended t o  the sample number 

on the  Form I for the di luted sample, and 

concentration values reported on that Form I 

are flagged with the "Dlfi f lag .  

o A code: This flag indicates that a TIC is a suspected 

aldolcondensation product. 

o X code: This flag means that other specific flags and 

footnotes may be required to properly define 

the resu l t s .  If used, they must be fully 



Q code: 

M code: 

N code: 

S code: 

W code: 

* code: 

+ code: 

described and such d e s c r i p t i o n  attached to the 

Sample Data Summary Package and the Case 

Narrat ive .  If more than five qualifiers are 

required f o r  a sample result, use t h e  l1X*I f l ag  

t o  combine several flags, as needed. For 

instance, the llX1q flag- might combine the l*A1It 

"BWt  and nDm flags f o r  some sample. 

N o  analytical r e s u l t .  

(For inorganic analysis only): Duplicate 

i n j e c t i o n  precision not  met. 

Spiked sample recovery not w i t h i n  control 

limits. 

The reported va lue  was determined by the 

Method of Standard Additions. 

Post d i g e s t i o n  spike f o r  Furnace Atomic 

Absorption analysis is out of control limits 

(85 to 115 p e r c e n t ) .  while sample absorbance 

is less than 50  percen t  of sp ike  absorbance. 

Duplicate analysis n o t  w i th in  control limits. 

NO code: Data t h a t  m e e t s  all DQO c r i t e r i a  is considered 

t o  be q u a n t i t a t i v e .  T h i s  d a t a  is also Level B 

data. N o  codes are appl ied.  



Other codes. may also be seen in data packages (particularly 

CLP protocol) where the laboratory has flagged the data by 

computer. However, validation and qualification of data with the 

previously discussed "Use Codesaa may be effectively accomplished 

without using these extra codes. 

If it is determined that any data requires codes to be 

applied, such shall be indicated on the DVRS forms, giving the 

identification of the samples and parameters affected. Subsequent 

use of that data i n  reports, figures, and tables must include the 

data qualifier code. 

4.1.2 Data Usability Levels 

For simplicity of discussion and engineering, it is often 

convenient to refer to the data from various matrices (.soil, 

sediment, ground water, surface water, etc.) as qualitative, 

quantitative, or unusable. Obviously, within any matrix it is 

likely that certain samples may have parameters that require 

qualifier 'codes. These data must be individually identified. 

However, the remaining sample data (without any qualifier codes) 

may be generally classed as either Level A (qualitative), Level B 

(quantitative), or unusable. Further explanation of each level is 

provided belbw . 

Level A Data: This data is qualitative (estimated). 

Generally, this data has been flagged with a 'aJtt, llUJ1l, llE1l, V1*, 

or  "N" code. To b e  usable ,  data i n  this level must have met all 

the requirements specified in the field checklist and CCS and at 

least some of the analytical QC data. Any sample data receiving an 

"R" qualifier code or an unexplained llB1l qualifier code may not be 

classified as Level A data. Data that has been given a "J1I code 

may not be considered as Level B data. Data of this type (Level A) 

may be used to evaluate presence or absence of  chemical compounds 



and t o  help design add i t iona l  sampling and a n a l y s i s  programs. This 

data should n o t  be used for designing remediation systems. 

me-: T h i s  data is q u a n t i t a t i v e .  Data a t  level B 

must have met a l l  the requirements s p e c i f i e d  i n  t h e  f i e l d  c h e c k l i s t  

and on the appropr ia te  DVRS forms. T h i s  data may be used for any 

purpose. 

Unusable: Data i n  this category has failed the  

requirements within the field checklist and/or t h e  DVRS forms. 

This data should be flagged w i t h  an lgR1s and may not  be used for any 
purpose. 

Analytical data that was given ttJ1* o r  ttU1l flags must b e  

acceptable at Level A (qualitative) in order  to be usable. 

Remember it may be flagged "J1* during analytical data v a l i d a t i o n  

but may have been classified "unusable11 during the review of f i e l d  

data. "J1' flagged data, however, may not  be considered for 

classification to Level B ( q u a l i t a t i v e  and q u a n t i t a t i v e ) .  Only 

data that was found to be a n a l y t i c a l l y  v a l i d  and passed all 

c r i t e r i a  for Level A may be considered f o r  c l a s s i f i c a t i o n  a t  Level 

B. As w i t h  Level A,  all control c r i t e r i a  in Level B is required to 

be met or failures adequately explained; i f  no t ,  t h e  data for a 

given sample- or sample matrix may not be classified for use at 

Level B. Only data meeting all f i e l d  and analytical data 

validation requirements may be c l a s s i f i e d  a s  ~ e v e i  B da ta  t o  be 

used for qualitative and quan t i t a t ive  purposes. 

During t h e  validation process, t h e  reviewer of t h e  da ta  must 

keep i n  mind that all data should be quan t i t a t ive  regard less  of the 
analytical level of reporting. However, based on the level of 

repor tab les  prescr ibed  f o r  t h e  p a r t i c u l a r  site, the quan t i ty  of QC 

da ta  t o  be reviewed for analytical v a l i d a t i o n  may vary from one PSC 

t o  another.  Therefore, since the  degree of v a l i d a t i o n  is less 



rigorously supported at lower reporting levels, the data is 

considered valid if all of the required reportables specified by 

t he  laboratory task orde r  have been submitted and satisfactorily 
completed ( i . e . ,  the QC data are within acceptable control limits) . 
If any QC data are not within specified control limits, the 

reviewer is obligated to request additional data from .the 

l abo ra to ry  to determine the cause of the discrepancy, if possible. 
If the discrepancy cannot be resolved and the reviewer believes the 

discrepancy significantly affects the qualitative or quantitative 

data validity, the appropriate qualifier codes and level 

classification of the data must be determined as indicated by the 
checklist and in accordance with the method criteria and/or the EPA 

Functional Guidelines. In this manner, the lower levels of QC act 

as a screening process that reduces the time to conduct data 

validation. 

4.1.3 Analytical Data Package Review 

4.1.3.1 Peauired Tools. Obtain the laboratory data package 

and the appropriate (organic or inorganic) DVRS forms. Also, 

obtain a copy of the validation functional guidelines for organics, 

pesticides, inorganics, or Level C as appropriate (Attachments 8 ,  

C, and D of this manual) , a copy of the appropriate QC Level 

deliverable requirements (Attachment A), or from the AQA/LCP 

(Attachment A of Attachment E of this manual), COC forms, 

laboratory task orders, specific terms and conditions (if defined) 

and any other documents used in requesting laboratory services. 

4.1.3.2 main-of -Custody Review. Review each COC far 

completeness, accuracy and agreement with the methods specified in 

the QAPP and on the LTO. Ensure that each COC has been signed and 

dated by the field personnel and the laboratory sample custodian or 

representative. 



4.1.3.3 Master Samule Trackinq List Review. Locate the 

master sample tracking list provided.  in the laboratory data 

package. If a list has not been by the laboratory ther. 

you must prepare a list of samples analyzed by the laboratory from 

information provided in the l a o r a t o r y  data package. Failure to 

prov idea  master tracking list does not invalidate data. This is 

a minor data package incompletion. Judgement should be exercised 

to determine if it is truly needed. 

Compare the laboratory master sample tracking list with the 

Master Sample List you prepared during F i e l d  Data Val idat ion  t o  

verify that all samples submitted were received and accounted for 
by the laboratory as being analyzed. This step does not completely 

verify that analysis was completed. You also must review the 

individual sample results contained in the laboratory data package 
and verify that each sample submitted was analyzed as requested and 

the results reported. 

4.1* 3 . 4  W u a n a e  the T,abaratorr Data Packase. Considerable 
4 

variation exists among laboratories in the formatting of data 

packages. However, most laboratories d i v i d e  data packages into 

sections as described in Section 2 of this manual. Therefore, 

organize the reported data so that matrices (soil, air, 

water) are co-mbined together by "like1' parameters and methods, i. e. 
into analytical batches. By doing t h i s ,  it is poss ib le  to 

a s s o c i a t e  the pertinent analytical quality control data contained 

in the QC section of the data package with each analytical sample 
batch. To organize the data package in this manner, the following 
nine steps are recommended: 

1. Separate the laboratory data package into the following report 
sections : 

o Narrative summary and Master tracking l i s t ,  

o Sample results (including raw data), 

o Quality control data (including summaries and raw data), 



o Chain-of-custody forms - COCs should have already been 
removed for validation of t h e  Field Data package. 

2. Separate sample results by matrix as follows: 

o Water samples (ground water, surface water, leachate, 

etc.) , 
o Soil samples (soils, sediments, sludges, etc.), 

o ~ i r  

3. Separate sample results in each matrix by specific test 

methods. For example: suppose parameters requested include 

VOC, BNAs in water, and BTEX in soil. Arrange data by placing 

all VOC analyses by EPA 624 together, all BNA analyses by EPA 

625 together, and all 8020 analyses together, etc. Be sure to 

keep water and soil methods separate. 

Note that results of some test methods are reported on tae 

same report form. This should not be a problem because 

usually these results are from t h e  same section of  the 

laboratory. Laboratory sections from which data reports 

originate may include: 

o Inorganics analysis: Wet chemistry Methods, e . g . ,  

alkalinity, acidity, nitrate, nitrite, sulfate, sulfide, 
chloride, total dissolved solids, fluoride, dissolved 

oxygen, total hardness, BOD, COD, TOC, TRPH, TRP, t o t a l  

cyanide, etc., 

o Inorganics analysis: Metals analysis, 

o Organics analysis: Gas chromatography, volatiles, 

extractable5 ( P N A s ,  Phenols, etc.) 

o Organics analysis: Gas chromatography, and HPLC, 

Pesticides, PCBs 



o Organics analysis: Gas chromatography/mass spectrometer, 

volatiles and semi-volatiles 
.' 

Arrange sample results for  each method and matrix in 

chronological order according to the date of analysis. Staple 

each method group together to form a subdata package. 

Based on the number of analyses requested f o r  each sample, one 

or more groups of sample results will be arranged 

chronologically with each group being for the sameanalyt ical  
method. 

Form the Organics Analyses (VOAs, Semi-VOAs, Pesticides/PCBs) 

into  a single group separated by title sheets into sections 

bared on the parameter/method. Attach a set of organics DVRS 

forms for organics to this group. 

Form the Inorganics Analyses (metals and cyanide) into a 

single group separated by title sheets into sections based on 

the parameter/method. Attach a set of inorganic DVRS forms to 

this group. 

Form the Wet Chemistry Analysis (except f o r  cyanides) i n t o  a 

single group separated by title sheets into sections based on 

the parameters/method. Attach a set of inorganics DVRS forms 
and the Wet Chemistry checklist to t h i s  group. 

Separate the quality control data package by matrix, method, 

and QC parameter and combine this information with the 

applicable group of sample results. Attach the appropriate 
DVRS form t o  its respect ive QC parameter data. 

Generally, QC data is identified by QC parameter and 

analytical method. For example: In a water matrix analyzed 



for volatile organic compounds, the matrix spike might be the 

QC Parameter; Method 624 might be the method. 

In addition, laboratories also should identify the samples to 

which the QC data is applicable. This may be accomplished in 

a variety of ways, e.g., analysis dates, code numbers,etc. 

After identifying QC parameters, separate QC data and place it 
with the appropriate analytical sample/parameter batch. This 

procedure should be continued for each analytical parameter 

until all QC data has been sorted and placed with the 

applicable samples. In order to help minimize confusion, a 
glossary of the most common acronyms, terms and abbreviations 

is provided with definitions in this manual. 

Data reviewers should review the DVRS forms. Note the 

different types of QC parameters to be evaluated. Two lists 

are presented below which summarize the expected QC parameters 

to be provided with most CLP data packages for organics or 
inorganics analyses. 

QC parameters for organics include the following: 

Holding times 

G ~ / M S  Tuning and Performance 

P e s t i c i d e s / P C B s  Performance 

GC/MS Calibration (initial and continuing) 

Pest/PCBs Calibration 

Method Blanks 

Field Blanks 

Trip Blanks 

Surrogate Recovery 

Matrix Spike/Matrix Spike Duplicates 

Field Duplicates 

Internal Standards 



a Compound Identification 

0 Compound Quantitation and Detection L i m i t s  

o Tentatively Identified Compounds 

0 

0 

0 

0 

0 

The 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Response factor (internal cal ibration)  determination 

Reagent water (blank) spikes 

Reagent water (blank) spike duplicate 

f ollowinq list of QC Parameters for inorganics: 

H o l d i n g  t i m e s  

Calibration curve standards 
Initial calibration verification standards 

Continuing calibration verification standards 

Method blanks 

Field blanks 

ICP interference check sample 

Laboratory control sample 

Laboratory duplicates or matrix spike 

duplicate 

Matrix spike 

Furnace AA QC (method of standard addit ion)  and dual 

i n j e c t i o n s  ( f o r  CLP) 

I C P  serial dilutions check sample 

Linearity check samples (ICP) 

Result verification 

Field duplicates 



Also note that the presentation of the QC data will vary from 

one laboratory to the nex-t. Except for the EPA Contract Laboratory 

Program (CLP) reporting format, there are no standardized formats 
for reporting QC data. Laboratories should use the CLP format for 
Level D Deliverables and some Level C Deliverables, but these 

r e p o r t  forms are only applicable to the following methods: 

a Volatiles by CLP-624-Mod 

o Semi-volatiles by CLP-625-Mod or 8 2 7 0  

o Pesticides/PCBs by CLP-608-Mod or 8080 

a Metals by ICP, AA (flame or furnace) 

o Cyanide by manual distillation (CLP-239.2-Mod) 

The contract laboratories will also generally use these forms for 

the non-CLP type programs involving these methods. This is 

acceptable. 

a ,  9 .  Obtain the analytical DVRS forms as needed for each sub-data 

package and QC parameter. After sorting the data as described 

above and depending upon the s i z e  of the analytical program, 
you will have one or more sub-data packages to validate. 

For example, in a single laboratory datapackage  for analysis 

of a water matrix, there may be a sub-data package of volatile 
organic analyses by EPA Method 624, another sub-data package 

for base/neutral and acid extractable analysis by EPA Method 

625, and another sub-data package of Total Metals Analysis for 

Lead by EPA Method 239.2. Each of these sub-data packages 

should have one or more sample results and the associated QC 

data. Each of these sub-data packages must be individually 

v a l i d a t e d .  



4.1.4 CCS - General Information Review 

A fundamental part of data validation is contract compliance 

screening. The purpose of this screening is to determine if the 

laboratory has fulfilled its contractual obligations by providing 

a data package that is complete, competent, responsible, and m e e t s  

One component of the required deliverable data that should be 
specified i n  the laboratory serrices agreement may be called 

"General Inf~Fmation.~~ CCS requires t h a t  a check be made to ensure 

that all required information has been submitted. This section 

(General Information) of the CGS Checklist is the same a t  a11 

levels  of QC. 

During CCS, the general information that is reviewed includes 

the following : 

o Narrat'ive summary, 
o Sample results, 

o Parameters and methods of analysis, 
o Detection limits, 

o Sample preparation and analysis data and analytical 

hoiding t i m e s ,  
o QC data package summary and raw data. 

- Summary 

- Raw Data 
The data package must be reviewed initially to ensure all of 

the components have been properly submitted. 

The following discussion is a step-by-step review of the 

required general information. A CCS Checklist  is provided in 
Attachment G. 



4.1.4.1 w r a t i v e  Summan. Read the laboratoryls narrative 

summary report provided in M e  data package. This may simply be a 
letter or a formal written report which documents any QC problems 

encountered by the laboratory during the analysis of the samples. 
This information w i l l  help you to focus your evaluation on problem 
areas. However, these are not the only problems that may exist. 

You may find additional problems. Note compliance with CCS on the 
CCS Checklist (Attachment G)  . 

4.1.4.2 -lo Results. Check each sub-data package to 

ensure that a l l  requested sample results for each method have been 
provided. Missing results constitute incomplete reports. See 

Section 6 (Resolving Problems) for further information. Note CCS 

Compliance on the CCS Checklist (Attachment H). 

Prepare a spread sheet of the analytical results for each 
sample. This is especially helpful when evaluating samples 

a analyzed for organic parameters to evaluate potential "carry-over 
contamination" from sample to sample. ~t is also h e l p f u l  when 

conducting statistical analysis (T-tests) of the data or comparing 

to historical results. 

4 . 1 . 4 . 3  Parameters. Checkeach sub-data package t o  ensure 

that a11 samples were analyzed f o r  the requested parameters 
(anal-es) . For example, various organic analyses (VOCs , BNAs , 
Pesticides, BTEX, etc.) involve many compounds. However, it is 
important to check M a t  the laboratory has analyzed and reported 

the compounds specified in the QAPjP and requested in LTOs.  his 
check also should be performed on ~~single~l parameter analyses. 

Missing results constitute incomplete reports. See Section 6 f o r  

further information. Note CCS compliance on the CCS Checklist 

(Attachment G) . 



4.1.4.4 Methods. Check each sub-data package to verify that 

samples were analyzed by methods specified in the QAPjP and 

requested on LTOs. Note CCS compliance on the CCS Checklist 

(Attachment G) . 

Typographical errors or misstatements-of methods should not be 

overlooked. The laboratory has a responsibility to provide 

accurate information. If the method reported is different than the 
method requested but the analytical results  and parameters are 
consistent with desired information, contact the laboratory to 

verify that the error is a typographical error or misstatement and 

that the correct method was actually used to analyze'the samples. 

Sf it is determined that the laboratory actually failed to use 

the correct method, then the QAPjP has been violated, the LTO 

(contract) has been breached, and the DQOs may not have been 

achieved. Data reviewers must use their judgment and determine if 

sufficient sample is available at the laboratory for re-analysis 

and if enough holding time remains to constitute the re-analysis by 

the correct method as valid or determine i? resampling and re- 

analysis is required. 

. . 
4 . 1 . 4 . 5  Detection w. check each analytical report for 

each sample in each sub-data package and verify that the detection 

limits are appropriate and consistent with the requested detection 

limits. Note CCS compliance on the CCS Checklist (Attachment G ) .  

The evaluation of detection limits as they pertain to common 

laboratory contaminants is always a perplexing problem. To begin, 
one first understand the difference between a method detection 

limit (MDL) and instrument detection limits (IDL) . The American 

Chemical Society (ACS) defines each as follows: 



a MDL: The MDL is the lowest concentration of analyte that an 
.- 

analysis method can detect reliability in either a sample or 
blank, i . e . ,  the analyte can be measured above background 

noise, after the sample or blank has been put through some 

type of preparatory procedure (method) prior to analysis on 

some instrument. Hence we get the terms "method blank" and 

nmethodll detection limit. 

IDL: The IDL is the smallest signal above background noise that an 
instrument can reliably detect, regardless of whether it is a 

sample or a blank. In other words, it is a measure of how low 

the instrument is capable of measuring reliably, e,g., 

distinguish the. difference between an instrument electrical 

response due to voltage fluctuations and a response due to the 

presence of an analyte in the sample matrix. 

It can be seen that if an analyte is measured in a sample 

matrix which does not  require a prior preparatory procedure, such 

8 as occurs with analysis of volatile organic compounds in a water 

sample, it is possible that the reported MDL could be equivalent to 

the IDL. MDLs allow for the failure of the preparatory method to 

recover all of the analyte within the sample matrix. Hence, MDLs 

are generally a higher value than IDLs. 

The procedure for the determination of MDLs and IDLs is 

essentially the same. EPA requires that MDLs for organics be 

determined statistically according to the procedure specified in 40 

CFR P a r t  136, Appendix B and also in the U.S. EPA Contract 

Laboratory Program (CLP) Statement of Work, July 1985  Revision. 

These procedures require the analyst to perform three (CLP 

requirement is three, 40 CFR requirement is seven) analyses of 

standards (prepared from standard reference materials) for each 

analyte being measured at 3 to 5 times the required detection limit 

concentrations specified by the CLP statement of work (40 CFR 



simply uses the e s t i m a t e d  instrument detection limit published with 

the method) . These analyses are required to be performed using the 
instmental conditions specified for the analysis on standards in 
solvent for base, neutral, and acid extractable organic compounds, 

PCBs, and pesticides and on standards diluted into reagent w a t e r  

for volatile organic compounds. The MDLs or f D L s  are calculated as 

three times the standard deviation of the measured value (40 CFR 

multiplies the SD times a student's T-test value provided in a 

table with the procedure f o r  the number of degrees of f r e e d o m  

involved) . 
For inorganics analysis, the MDL or IDLs are determined using 

the procedure specified in the U. S. EPA CLP Statement of Work, July 

1985 Revision of inorganics analysis. This method requires the MDL 

or IDL to be determined by multiplying by 3, the average of the 

standard deviations obtained on three nonconsecutive days from the 

analysis of a standard solution (each analyte in reagent w a t e r )  at 

a concentration 3 to 5 times the estimated detection limit for the 
method with seven consecutive measurements made per day. 

According to the ACS, if one multiplies the average standard 

deviations obtained by these procedures by a factor of 5 to 10 then 

the value obtained may be considered the limit of quantitation 

(LOQ).  C L P  defines contract required quantitation limits (CRQLs). 

However, CRQLs may not be applicable for the Clean Water Act or the 

Safe Drinking Water Act because they may be too high in some cases 

to meet standards. RCRA also has recognized the need for LOQs and 

has developed a detection limit called a PQL or practical 

quantitation limit. This is actually an LOQ or MDL with 

consideration given far the matrix type. PQLs will generally be 

used in this project and are referenced where possible in 

Attachments A, B, and.C to the QAPP. 



4 . 1 . 4 . 6  Dates and Holdipu Time. Review the sample results i n  

each sub-data package and determine from the report the sample 

receipt data, sample preparation or extraction data, and the sample 

analysis date. Record these dates under the designated columns on 
the master sample list prepared during the field data validation 

process. You will need one master sample list form for each 

analytical method requested. Also record the required holding 

time, from Task 1 of the QRPP, on the master sample list where 

indicated. Using the date information, determine the holding time 

to sample preparation/extraction and sample analysis. Record this 

time on the MSL where indicated. Note CCS compliance an the CCS 

Checklist (Attachxtent G) . 

If the holding time was exceeded, the data for  the analysis of 
the sample in question must b e  qual i f ied  and appropriately flagged. 

The reviewer is referred to Attachments B and C of this manual for 
the Laboratory Data Validation Functional ~uidelines for organics 

or inorganics analysis for further instructions on how to evaluate 
holding times. 

4.1.5 Usability Determination 

The review of the QC data requires t h e  use of the Laboratory 

Data Validation Functional Guidelines (Attachments B ,  C, and D) , 
the description of the  delivera able^^^ requirements for the 

specified level of QC from Attachment A of this manual, and the 

appropriate DVRS forms with QC data and the QAPP/DQOs. T h e  

evaluation process involves a review of both f i e l d  PC samples and 

analytical QC samples. 

4.1.5.1 Field OC Samples. Most field QC samples include 

equipment rinsate blanks, f i e l d  blanks, trip blanks, and field 

replicates. Additional field QC samples may include f i e l d  splits, 

and field spikes. Blanks are evaluated to test for external 



sources of contamination that may have compromised the analytical 
data. Any field blank is evaluated in the same manner as 

laboratory blanks (see Functional Guidelines and Detection Limit 

Review discussed earlier). Other field QC samples are evaluated as 

measures of accuracy and precision. However, these samples are not 

of themselves capable of invalidating data. They should rather be 

evaluated and used as additional data to supplement the evaluation 
of the analytical data. 

4.1.5.2 malvtical QC Data. The review of the analytical QC 

data is accomplished by applying where applicable the criteria 
established in the Data Validation Functional Guidelines and the 

precision and accuracy statements (control limit ranges) provided 

with the QC data submitted in the analytical data package. Control 

limits provided by the laboratory must be consistent with EPA 

criteria established for the method, or the DQOs specified in the 

approved QAPjP. The level of QC defines the required QC parameters 

to be evaluated and the DVRS forms identify the s p e c i f i c  QC data 

criteria to be met. 

Some laboratories may provide more data than requested. This 

is acceptable. Other laboratories will provide less than 

requested. This is not acceptable and the report should be 

classified as incomplete. See Section 6 f o r  further information 
about incomplete reports. 

Using the DVRS forms and the described deliverables, evaluate 

the QC data against the control c r i t e r i a  established by the 

laboratory and the criteria established in the data validation 
functional guidelines. 

As each QC parameter is reviewed, make a check mark on the 

DVRS form and the CCS Checklist to indicate the required reportable 



a was provided in the data package, and the quality of the QC 
.. ... . 

. parameter was acceptable ( i . e . ,  within the established criteria). 

After DVRS forms are completed as appropriate, complete the 
Data Validation Cdding form to summarize data that has been flagged 

with data qualifier codes and determine the data usability level. 

4.1.5.3 qEta Validation Codiw.  The Data Validation Coding 

form (Attachment I) is used to apply data qualifier codes to 

individual analytes determined during the review process to have 

had quality assurance failures. These failures consist of 

deviations from the criteria established for the EPA method being 
reviewed and/or the laboratory Data Validation Functional 
Guidelines presented in Attachments B, C, and D. The definitions 

of each qualifier code are presented in Section 4.1.1. 

Data receiving one or more of the qualifier codes should be 
identified. Both the sample identification and the specific a analyte(s) that have been qualified should be described in the 
appropriate boxes indicated. In addition, an explanation for the 

qualification should be given at the end of the page. Finally, the 
coding form should be signed by the person performing the data 

review and then signed by the Quality Assurance Officer and dated. 

4.1.5.4 Data Usability classification. This form is 

optional. The purpose of this form is to classify each sample 

matrix in accordance with its data usability. Data in each sample 
matrix may be classified as unusable, qualitative (Level A data) or 

q~antitativa (Level B data) as explained earlier in Section 4.1.2. 

The purpose of this classification is to permit the determination 

of compliance with the representativeness DQO. For example, an 

engineer who requires a completeness DQO of 90 percent for all soil 

samples at a site in order to establish that the data is 

representative, might have 100 samples collected and analyzed. If 



10 of these samples had QA failures, the engineer would have 

achieved the required 90 percent DQO.becauae the other 90 samples 

had no failures. Based on this finding, the engineer  should' say 

the lgsoilsIg data was quantitative and m e t  the Igrepresentativenessl1 

DQO and re-sampling was not required.. Completion of the form is 

self-exp'lanatory. Samples having no flags.or codes are no t  listed 

and the data for the matrix is classified as Level B. If, in a 

group of samples collected from the same matrix type, e-g., s o i l  

some of the samples have data with qualifier codes ( l'UI1, "Jig, 1lRIl 
I 

etc.) applied because of QA failures, these samples are separated 

from the t o t a l  group of samples and are identified in the table. 

These samples are classified according to the qualifier codes 

applied to the individual analytes in section Five. The remaining 

unqualified data is classified as Level B. Data receiving an llR1' 

code is classified as unusable; "Jll o r  "UW or "U/J*l coded data are 

classified as Level A. 



W T Y  ASSrrRANCE REPORTS 

During the course of field investigations the Contractor  w i l l  

communicate the status of the project work to the Navy P r o j e c t  

Manager. This communication will be accomplished by submittal of 

a monthly progress r e p o r t  (MPR). Submittal of Laboratory Quality 

Control Data and Quality Assurance Progress Reports w i l l  not be 

required with the MPR. A l l  a n a l y t i c a l  quality c o n t r o l  data 

required to be submitted will be included in the final q u a l i t y  

control summary r epo r t .  

Quality control S w a m  R e ~ o r t  

The Quality control Summary Report (QCSR) is the final QC data 

report. The report will be submitted at the end of  the p r o j e c t  

three w e e k s  prior to submittal of the final report for the 2 I / F S .  

Included in the QCSR will be the fqllcwing: 

For Level D QC, a subset of data from the CLP data packages 

shall be submit ted .  This subset shall c o n s i s t  of a f u l l  C L F  

data package deliverable f-or  20 percent of the wate r  and 2 0  

percent '  of the soil samples. 

For Level C QC, all of the d e l i v e r a b l e 5  presented in 

Attachment A will be presented. 

Also included in the r e p o r t  will be the following i n f o m a t i a n :  

o Site names, PSC numbers, and contract numbers; 

o Numbers, types, and l o c a t i o n s  o f  samples collected and 

analyzed : 



o Data for blanks, spikes, laboratory duplicates, and 

controls ; 

0 New methods used for analysis and changes in o l d  methods; 

0 Copies of all control charts pertinent to Navy samples 
and to which results have been added over the reporting 
period; 

a Summaries of out-of-control incidents during the 

reporting period. including references to documentation 

and corrective action reports; 

o Descriptions of and justifications for significant 

changes in the QA procedures; . 

o Changer in the laboratory QA personnel or other key 

technical personnel; 

o Completed sample data. 

The outline f o r  the r e p o r t  

The QCSR will also indicate the duration and location of 

storage f o r  the data. The stored data consists of all raw data, QC 

charts. corrective actions reports, logs, sample lists, cOC 

information, notebooks, work sheets. automated data processing 

system output and calibration data. 

submittal is given below. 

1.0 Project Description 

1.1 Scope of Work 

1.2 Background 
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1.3 P r o j e c t  Objectives 

1.4 Project Organization and Responsibility 

2.0 Field Operation Procedures 

2.1 Geophysical and Geotechnical Procedures 

2 .2  Soil Boring and Monitor Well Installation 

2.2.1 Equipment Calibration and Maintenance 

2.3 Soil, Sediment, Ground-Water, Surface water, and Air 
Sampling Procedures 

2.3.1 Equipment Calibration and Maintenance 

2.3.2 Sample Handling and Custody 

2.3.3 Problems Encountered and Corrective Action 

2.2.3.1 Sampling Handling and Shipping 

2.2.3.2 Field Measurements 

2 . 4  OW-Specific Changes to the Proposed Drilling and Sampling 
Program 

3.0 Results of Laboratory and Field Analyses 

3.1 Field Analytical Results 

3.2 Laboratory Analytical Results 

3.2.1 Laboratory Methods 

3.2.2 Summary of Laboratory Results 

3.2.3 Evaluation of Detection Limits 

4.0 Data Validation and Usability Deterninations 

4.1 SLImxriary Report of Combined F i e l d  and Analytical Data 
Validation and Contract Compliance Screening 

4 . 2  Validation of F ie ld  Procedures 

4 . 2 . 1  Sample Preservation/Handling Procedures 



Field Records Review 

Results of Field Blanks (Organic and Inorganic 
DVRS Forms 7  and 5 ,  respectively) 

4.2.3.1 Equipment Rinsate Blanks 

4.2.3.2 ' Field Blanks . 

4.2.3.3 Trip Blanks 

Replicate (Duplicate) Samples (Organic and 
Inorganic DVRS Forms 12 and 13, respectively) 

4 . 3  Validation of Laboratory Procedures and Contract 
Compliance Screening (CCS Checklist and DTfRs Forms) 

4.3.1 Holding Time compliance (Org/Inorg/DVRS Form 1) 

4.3.1.1 Organics 

4.3.1.2 Inorganics 

4.3.1.3 Wet chemistry 

4 . 3 . 2  GC Calibration Data 

4 .3 .3  G C / M  Tuning Data 
(Org-DVRS F o ~  2 )  

4.3.4 Pesticide/PCB Instrument Performance 
(Org-DVRS F o ~  3 )  

4 . 3 . 5  Initial and Continuing Calibration Results 

4.3.2.1 Organics (DVRS Form 4) 

4 . 3 . 2 . 2  Inorganics (DVRS Form 2 / 3 )  

4.3 -2.3 Wet Chemistry (Inorg-DVRS Form 2 / 3  
Checklist 

4.3.6 Pesticide/PCBs Calibration 
(Org-DVRS Form 5) 

4 . 3 . 7  Laboratory Method Blanks 

4.3.3.1 Organics (DVRS Form 6) 

4 . 3 . 3 . 2  Inorganics (DVRS Form 4) 



4 . 3 . 3 . 3  Wet Chemistry (DVRS Form 4 )  

4 . 3 . 8  Trip Blanks (Org DVRS Form 8 )  

4 . 3 . 9  ICP Interference Check Samples 
(Inorg DVRS Form 6) 

4 . 3 . 1 0  Laboratory Control Samples (LCS) 
(Inorg DVRS Form 7) 

4 . 3 . 1 1  Laboratory Duplicates 
(Inorg DVRS Form 8 )  

4 . 3 . 1 2  Surrogate Recoveries 

DVRS Form 

DVRS Form 

4 . 3 . 1 3  Matrix Spike/Matrix Spike Duplicates 

4 . 3 . 1 3 . 1  Organics (DVRS Form 11) 

4 . 3 . 1 3 . 2  Inorganics (DVRS Form 9) 

4 . 3 . 1 3 . 3  W e t  Chemistry (DVRS Form 9) 

4 . 3 . 1 4  Furnace AA QC (Inorg-DVRS Form 10) 

4 . 3 . 1 5  ICP Serial Dilutions (Inorg-DVRS Form 11) 

4 . 3 . 1 6  Sample Result Verification 
(Inorg-DVRS Form 1 2 )  

4 . . 3 . 1 7  Internal Standards Performance 
(Org-DVRS Form 13) 

4.3.18 Compound Identification 
(Org-DVRS Form 14) 

4 . 3 . 1 9  Compound Quantitation and Reported Detection 
Limits (Org-DVRS Form 1 5 )  

4 . 3 . 2 0  Tentatively Identified Compounds 
(Org-DVRS Form 16) 

When all of the checklists (CCS Checklist, DVRS Forms, and the 

Wet Chemistry C h e c k l i s t )  have been completed, these f o m s  and the 

associated raw and reduced data (sub-data) packages for each of the 



DVRS forms are combined together ,  separated by tabs ,  in the order 

presented in the above outline. Problems identified on each of the 
0 

DVRS forms are then described and summarized in a brief report. I n  
this report, samples with analytes that have been qualified during 

the validation review are tabulated. The validation summary is 

presented in the report in front of the DVRS forms and the 

supporting raw and reduced data. 



Revision 1 

6 . 0  RESOLVING PROBLEMS 

The Laboratory Services Agreement/Subcontract should contain 

certain stipulated financial penalties and financial loss recovery 

procedures that may be applied for laboratory failures based on the 

results of the data validation. The laboratory failures typically 

provided for in the contract are described below. 

6.1 10 Percent Penalties. See Section 1, paragraph 5 of the 

Laboratory Services Agreement (Appendix 5.2 of Volume 5.0). 

Applied to the following laboratory failures: 

(1) Late delivery of laboratory data packages (LDPs); i . e . ,  

delivery of the data package after the agreed-upon due 

date. 

Delivery incomplete LDP ; 

(a) If the LDP is delivered exactly on time or late, 

the report is considered to be late because the LDP 

cannot be completed on time; 

(b) If the LDP is delivered early, the laboratory 

should be notified of the incompletion and be 

allowed to correct the submittal. 

(3) Delivery of Incompetent (Inaccurate) LDPs; 

(a) LDPs must be free from inaccuracies; if not, LDPs 
may be classified as incompetent (inaccurate); 

inaccuracies that may result in a report being 

classified as incompetent are: 



Revision 1 

1. Substantive typographical errors and 

misspellings; 

2. substantive misstatements of methods, 

parameters, dates- of preparation or analysis, 

sample ID code, data or absence of concentration 

units, or misstatements of concentration units 

or detection limits; 

3. QA data is not applicable to the analyses 

requested ; 

4. Report format is so disorganized as to be 

incomprehensible. 

(b) If any of the above situations exist and the LDP 

submittal has been delivered early, contact the 

laboratory, describe the deficiency, and allow the 

lab time to correct the error. The resubmittal 

must be received by the required due data. 

(c) If any of the above situations exist and the LDP 

has been delivered exactly on time or late, apply a 
penalty and request the lab correct the errors and 

submit a new report. 

(4) Delivery of Irresponsible LDPs; 

(a) LDPs must not contain unrequested data or 

unrequested interpretations of the requested data; 

if so, LDPs may be classified as irresponsible. 



(b) If an LDP is irresponsible and the LDP has been 

delivered early, allow the lab time to correct the 

error. The resubmittal must be received by the 

required due date. If received late, apply a 

penalty. 

( c )  If an LCP is irresponsible and the LDP has been 

delivered exactly on time or late, apply a penalty 

and. make the lab correct the errors. 

Date reviewers, pro j  ect manager, and quality assurance officers are 

cautioned to observe the following: 

o Do not apply any penalties, withhold any payment 

approval, or bill for sample recollection, etc., without 

first obtaining approval from the Analytical QA 

Officer/Laboratory Contracts Manager. 

o Review data packages immediately upon receipt to check 

for completeness. Failure to review data packages for 

completeness within fifteen days of receipt may make it 

difficult to apply penalties, particularly if the LDP was 

delivered early. 

o Care and judgment should be exercised when applying 

penalties. If the Contractor has not been damaged, the 

penalty usually will not be applied. Good relations with 

the laboratory are extremely important; penalties applied 

unnecessarily may compromise . an otherwise good 

relationship. 



o - .  If any of the above-described situations occur, do not 

pay invoices u n t i l  the corrected LDP has been received. 

0 U6~ally penalties are not cumulative, even if more than 
one problem exists w i t h  the LDP. This rule does not 

apply to sharge-backs, no payments ,  or resampling costs. 

(1) The Contractor may bill those costs (fees and expenses) 

incurred by that result direct ly  from the Contractor's 

e f f o r t s  of to have the laboratory correct incompa+ent, 

incomplete, or irresponsible LDPs . 



(3) Costs f o r  analytical data that has f a i l e d  to meet 

specified Data Quality Ob j ectives ( DQOs)  on Laboratory 

Task Orders (LTOs) should not be paid at all. These 

failures include: 

o Exceeding required/specified holding times; 

o Analysisbywrongmethod; 

0 Analysis of incorrect parameters (analytes); 

o Requested detection limits were not provided and 

sample conditions did not preclude their being 

obtained ; 

o Lab reports are incompetent, incomplete, or 

irresponsible and have not been corrected; 

0 Required QA performance reguirements have not been 

met and data is classified or qualified as UNUSABLE 
("R" code) during the data validation process due 

to failure to m e e t  QA performance criteria. 

6.3 Resamnl ina Costs 

( a )  If the Contractor determines that analytical results are 

unusable for any laboratory failure or the reasons cited 

in paragraph 3 above, and t he  laboratory is unable to 

correct the deficiencies, the laboratory w i l l  be required 

to pay the Contractor any reasonable costs associated 

with or caused by the need for recollection of samples. 

(b) If the QAO and/or project manager determine that 

resampling is required, the following should be done: 

(1) Do not pay for the unusable data: 

(2) Determine the estimated costs for resampling as 

exactly as possible; 



Prepare a cost breakdown - include cost for time to 
prepare cost estimate. Cost estimate should 

include all costs plus multiplier fee. 

Contact the responsible person (director or 

manager) at the laboratory by telephone and discuss 

the costs. Allow the laboratory the right to 

negotiate the costs. Seek an agreeable compromise 

over the phone. 

Submit the negotiated cost breakdown to the 

laboratory with a letter documenting the phone 

conversation and agreements. Request the 

laboratory to sign the agreement and return it to 

you. 

Set up a new project number in the amount of the 

resamglinq costs. All billing for the resampling 

should be to this number. 

If the data from the resampling is valid, then the 
Contractor should pay for t h a t  data. 



ACCURACY - A DQO: refers to the  ability to obtain a result tha t  is 
equal to or approximates the true value of the measured parameter; 
statistically represented by percent recovery (%R) and standard 
deviation of the error from the mean value (expressed as a control 
limit range) and percent difference (%D) from true value.  

ALIQUOT - a measured por t ion  of a sample taken for analysis. 

"BATCH" - pertains to a group of samples from the same of d i f f e r e n t  
sources, analyzed for the same parameter by the laboratory at t h e  
same t i m e ,  i . e . ,  analysis batch. 

"BATCH SPECIFICw - pertains to a procedure (quality assurance or 
other) being applied to any sample within an analys i s  batch  without 
regard t o  the sample selected for the procedures, e.g., matrix 
spikes. 

BLANK - see Method Blank. 
4-BROMOFLUOROBENZENE (BFB) - compound chosen to establish mass 
spectral tuning performance for volatile analyses. 

CALIBRATION CHECX COMPOUNDS (CCC) - target compounds used to 
evaluate the calibration stability (precision) of the GC/MS system. 
Maximum percent deviations of the CCCs are defined in the EPA CLP 
SOW. 

CHARACTERIZATION - a determination of the approximate concentration 
range of compounds of interest used to choose the appropriate 
analytical protocol. 

C U .  - Contract Laboratory Program (EPA) 
COC - Chain-of-Custody form 

COMPLETENESS - a DQO; t h e  percentage of valid (within control 
limits) quality assurance parameters (e-g., matrix spikes ,  
surrogate spikes, laboratory duplicates, laboratory control 
samples, etc.) out of the total analyzed; completeness is computed 
for each quality assurance parameter. 

CONFIRMATION ANALYSIS - see P r i m a r y  Analysis. 

CONTRACT LABORATORY PROGRAM (CLP) - The EPA contractor l abo ra to ry  
program. 

CONTRACT REQUIRED DETECTION LIMIT (CRDL) - The detection limit 
specified by the services agreement. Also used by the EPA CLP. 



CONTINUING CALIBRATION - Analytical standard run every 12 hours to 
verify the calibration of the GC/MS system. 

CONTINUING CALIBRATION VERIFICATION STANDARD ( CCVS ) - Aqueous 
standard of known concentration used in inorganic analysis to 
verify continuing calibration of the testing system; the standard 
must be analyzed at a frequency of 10 percent or every two hours 
during the analysis run, whichever is more"frequent. The standard 
also must be analyzed for each analyte at the beginning of the run 
and after the last analytical sample. the analyte concentration in 
the CCVS must be at or near the mid-range levels of the calibration 
curve. The standard may be an EPA CCVS solution, NBS SRM 1643a, or 
a standard prepared by the laboratory from a certified source. 

CONTRACT REQUIRED QUANTXTATION LIMIT (CRQL) - Limit of ~uantitation 
( M Q )  - 3 to 10SD. Also used by the EPA CLP. 

DATA QUALITY OEJECTIVES (DQOS)  - data quality objectives' are 
defined by the U.S. EPA as the expected precision, accuracy, 
representativeness, completeness, and comparability of an 
analytical measurement; this is referred to by EPA by the acronym 
PARCC. However, DQOs also include sample matrix, chemical analytes 
(parameters) of interest, methods of analysis, detection limits, 
and holding times. If the laboratory fails to meet the specified 
DQOs without legitimate explanation, the analysis result may be 
qualified as either unusable (invalid), or estimated (qualitative 
use only). Only when all the DQOs have been satisfactorily 
achieved may the data be considered quantitative. 

DECAFLUOROTRIPHENYLPHOSPHINE (DFTPP) - Compcund chosen to establish 
mass spectral tuning performance for semivolatile analysis. 

EXTRACTABLE - A compound that can be partitioned into an organic 
solvent from the sample matrix and is amenable to gas 
chromatography. Extractables include BNA and pesticide/PCB 
compounds. 

FIELD B U N K S  - A field blank is prepared in the field by placfng 
organic free-deionized water in the same type of sample containers 
as those used for the samples, preserved in the same manner as the 
samples and analyzed along with the samples for the parameters of 
interest. Field blanks are collected at a -  frequency of 1 per 20 
samples per matrix. (See Florida Policy in the Sampling Procedures 
Section for details on the analysis of field blanks). 

FIELD REPLICATE - A field replicate is defined as a duplicate 
sample prepared from equal portions of all aliquots collected for 
the sample. Both the field replicate and the sample are collected 
at the same time, in the same type container, preserved the same, 
and are analyzed by the same laboratory. Field replicates are 



collected at the same frequency as field blanks. Field replicates I) are used to evaluate sampling and analytical precision. 

FIELD SPLITS - A field split is defined as a duplicate sample 
prepared from equal portions of all aliquots collected for the 
sample. Both the field split and the sample are collected at the 
same time, in the same type container, presened the same, but are 
analyzed by different laboratories employing the exact same method 
of analysis. Field splits are generally not a required QA 
parameter; they may- be used if there is a potential conflict of 
interest for the primary laboratory and third party oversight is 
required to refute potential controversy, or they may be used to 
evaluate the performance of a particular laboratory 
(interlaboratory precision). In these cases, the user is cautioned 
that for accurate comparison, every phase of the testing (sample 
collection through analysis) must be carefully controlled. 
Intrinsic differences between laboratories not detectable by 
routine observations may result in poor comparison of data. 

INITIAL CALIBRATION - Analysis of analytical standards for a series 
of different specified concentrations; used to define the linearity 
and dynamic range of the response of the mass spectrometer to the 
target compounds. 

ICP INTERFERENCE CHECK SAMPLE ANALYSIS - To verify inter-element 
and background correction factors, the Contractor must analyze and 
report the results for an ICP Interference Check sample at the 
beginning and end of each sample analysis run. The ICP 
Interference Check Sample must be obtained from EPA (EMSL/LV) if 
available. Results for the check sample analysis during the 
analytical runs must fall within the control limit of 20 percent of 
the true value for the analytes included in the check sample. 

I C F  SERIAL DILUTION ANALYSIS - Prior to reporting concentration 
data for the-analyte elements, a serial dilution standard should be 
analyzed. Samples identified as field blanks cannot be used for 
serial dilution analysis. If the analyte concentration is 
sufficiently high (a factor of 10 above the IDL) an analysis of 1:4 
dilution must agree within lo percent of the original 
determination. If the dilution analysis is not within 10 percent, 
a chemical or physical interference effect should be suspected and 
the data must be flagged. 

IDL - Instrument detection limit (IDL) is the smallest signal above 
background noise that an instrument can reliably detect. 

INITIAL CALIBRATION VERIFICATION STANDARD (ICVS) - Aqueous standard 
of known concentration prepared from EPA ICVS solution or 
independent standard (EPA, NBS, or other certified source 
traceable) at a concentration other than used for calibration; used 



to check calibration cum.: this standard is used for inorganics 
analysis by ICP, AA, or Cyanide systems. 

INTERNAL STANDARDS - Compounds added to every standard, blank, 
matrix spike, matrix spike duplicate, sample ( for VOAs) , and sample 
e x t r a c t  (for semivolatiles) at a known concentration, prior to 
analysis. Internal standards are used as the basis for 
quantitation of the target compounds. 

LABORATORY DUPLICATE - a laboratory duplicate is a duplicate 
analysis of the submitted sample or sample extract. Laboratory 
duplicates for extractable samples may be performed by separately 
extracting and analyzing duplicate aliquots fromthe same sample or 
they may be duplicate analyses of the same extract. The purpose of 
M e  laboratory dupl ica te  is a measure of the laboratory analytical 
precision (intralaboratory precision) . For soil samples, unless it 
is impoEtant to evaluate the efficiency and precision of the 
extraction procedure, it is recommended that laboratory duplicates 
be perfoemed by analyzing a single sample ex t rac t  in duplicate 
because of sample inhomoqeneity. For water samples, if possible, 
the duplicate should be performed by separately extracting and 
analyzing duplicate aliquots from the same sample. Acceptable 
performance of laboratory duplicates varies between inorganic and 
organic analyses; for inorganic analyses of analytes in a water 
matrix, laboratory duplicates should have a relat ive  percent 
difference (RPD)  no greater than 20 percent: for inorganic analyses 
of analyfes in a soil matrix the RPD should not be greater than 35 
percent RPD; no standards have been established by CLP f o r  organic 
analyses of analytes in a water or roil matrix because matrix 
spikes and matrix spike duplicates are used in lieu of laboratory 
duplicates. 

LTO - laboratory task order form 
LTOA laboratory task orde r  amendment form 

MATRIX - the predominant material of which the sample to be 
analyzed is composed. A sample matrix is either water or 
soil/sediment. Matrix is synonymous with phase (liquid or 
solid). 



MATRIX SPIKE - aliquot of a matrix (water or soil) fortified 
(spiked-) with known quantities of specific compounds and subjected 
to the entire analytical procedure in order to indicate the 
appropriations of the method for the matrix by measuring recovery. 

MATRIX SPIKE DUPLICATE - a second aliquot of the same matrix as the 
matrix spike (above) that is spiked in order to determine the 
precision of the method. 

MDL - method detection limit (MDL) is the lowest concentration of 
analyte that a method can detect reliably in either a sample or 
blank. 

METHOD B U N K  - (previously termed reagent blank) - an analytical 
control consisting of all reagents, internal standards and 
surrogate standards, that is carried through the entire analytical 
procedure. The method blank is used to define the level of 
laboratory background contamination. 

NARRATIVE (Case Narrative) - portion of the data package which 
includes laboratory, contract, and sample number identification, 
and descriptive documentation of any problems encountered in 
processing the samples, along with corrective action taken and 
problem resolution. 

"ONE BUSINESS DAY" - any day, Monday through Friday, except 
holidays. 

PAC - precision, accuracy, and completeness. 
PERCENT MOISTURE - an approximation of the amount of water in a 
soil/sediment sample made by drying an aliquot of the sample at 
1 0 5 ~ ~ .  The percent moisture determined in this manner also 
includes contributions from a.11 compounds that may volatilize at 
1 0 5 ~ ~ ~  including water. Percent moisture is determined from 
decanted samples and from samples that are not decanted. 

PNA - Polynuclear Aromatic Hydrocarbons - Measured by EPA Methods 
610 or 6 2 5 .  

PRECISION - A DQO; refers to the ability of the measurement to b 
reproducible, i . e . ,  to obtain the same result in repeated 
measurements, statistically may be represented by coefficient of 
variation (smaller the percent CV the more precise the method), and 
relative percent difference. 

"PRIMARY LABORATORYn - the laboratory to which samples are directly 
submitted. 

PROTOCOL - describes  the exact procedures to be followed with 
respect to sample receipt and handling, analytical methods, data 



reporting and deliverables, and document control- Used 
synonymously with statement-of Work (SOW). 

PURGE AND TRAP (DEVICE) - analytical technique (device) used to 
i sa late  volatile (purgeable) organics by stripping the compounds 
from water or soil by a stream of inert. gas, trapping the compounds 
on a porous polymer trap, and thermally desorbing the trapped 
compounds onto the gas chromatographic column. 

QA - Quality Assurance 
QC - Quality Control 
%r - Percent recovery: a statistical calculation for estimating the 
accuracy of a method or measurement; - 
%R = S R  - SR x loo%, 

S A where SSR equals spiked sample result; SR 
equals sample result and SA equals amount spiked into sample. 

RPD - Relative percent difference: a statistical calculation for 
estimating the precision of  a method or measurement; 

where A and B are separate measurements of the same sample or 
duplicate sample; values less than 20% (inorganics - water matrix) 
and 30% (organics - water matrix) are considered acceptable. 
REAGENT WATER - water in which an interferant is not observed a t  or 
above the minimum quantitation limit of the parameters of interest. 

RECOVERY a determination of the accuracy of the analytical 
procedure made by comparing measured values for a fortified 
(spiked) sample against the known spike values. Recovery is 
determined by the following equation: 

% Rec - measured value x 100% 
known value 

RELATIVE RESPONSE FACTOR (RRF) - a measure of the relative mass 
spectral response of  an analyte compared to its internal standard. 
Relative Response Factors are determined by analysis of standards 
and are used in the calculation of concentrations of analytes in 
samples. RRF is determined by the following equation: 



Where A = area of the characteristic ion measured 
C = concentration 
is = internal standard 
x = analyte of interest 

RESOLUTION - also termed separation, the separation between peaks 
on 3 chromatogram, calculated by dividing the height of the valley 
between the peaks by the peak height of the smaller peak being 
resolved, multiplied by 100. 

SAMPLE - a portion of material to be analyzed that is contained in 
single or multQle containers and identified by a unique sample 
number. 

SAMPLE NUMBER - a unique identification number designated for each 
sample. The sample number appears on the sample report which 
documents information on that sample. 

SAMPLER RINSATE - a sampler rinsate is collected by placing 
laboratory-grade water in contact with the field sampling apparatus 
(bailer, pump tubing, etc.) after they have been cleaned and then 
placing the laboratory grade water in the same type of sample 
container as the other samples, preserving in the same manner, and 
analyzed for the parameters of interest. Sampler rinsates are 
collected at a frequency of 1 per 20 samples per matrix. (See 
Florida Policy in the Sampling Procedures Section for details on 
the analysis of sampler rinsates). 

"SAMPLE SPECIFIC" - pertains to a procedure (quality assurance or 
other) being applied to specific samples (in this case Geraghty & 
Miller samples) within an analysis batch. 

SEMIVOXATILE COMPOUNDS - compounds amenable to analysis by 
extraction of the sample with an organic solvent. Used 
synonymously-with Base/Neutral/Acid (BNA) compounds. 

SOIL - used herein synonymously with soil/sediment and sediment. 
STANDARD ANALYSIS - an analytical determination made with known 
quantities of target compounds; used to determine response factors, 
instrument calibration, and measure precision and accuracy. 

SURROGATES (SURROGATE STANDARD) - compounds added to every blank, 
sample, matrix spike, matrix spike duplicate, and standard; used to 
evaluate analytical efficiency by measuring recovery. Surrogates 
are brominated, fluorinated, or isotopically labeled (deuterated) 
compounds not expected to be detected in environmental media. 

SYSTEM PERFORMANCE CHECK COMPOUNDS (SPCC) - target compounds 
designated to monitor chromatographic performance, sensitivity and 



compound instability or degradation on active sites. Minimum 
response factor criteria for the  SPCCs  are defined by CLP. 

TARGET COMPOUND LIST (TLC) - a list o f  compounds designated by the 
Laboratory Contract or Task Order. 

TENTATIVELY IDENTIFIED COMPOUNDS ( T I C )  - compounds detected i n  
samples that are not target compounds, internal standards, or 
surrogate standards. Up t o  3 0  peaks (those greater than 10 percent 
of peak areas or heights or nearest internal standards) are 
subjected to mass spectral library searches f o r  tentative 
identification. 

TRIP BLANK - a trip blank is generally specific to VOC analysis and 
is required at the frequency of one per sample cooler although in 
Florida, trip blanks are collected for all parameters of interest. 
A trip blank is a vial filled with organic-free water in the 
laboratory that  travels unopened w i t h  the sample bottles, The trip 
blank is analyzed along with the samples for the parameters of 
interest. T r i p  blanks are submitted at a frequency of 1 per cooler 
f o r  VOCs but 1 per 2 0  samples per matrix for  'all parameters of 
interest. (See Florida. Policy in the Sampling Procedures Section 
for details on the analysis of trip blanks.) 

VALIDATED TIME: OF SAMPLE RECEIPT (VTSR) - the date on which a 
sample is received at the Contractorls facility, as recorded on the 
shipper's chain-of-custody form. 

VOLATILE COMPOUNDS (VOCs) - compounds amenable to analysis by the 
purge and trap technique. Used synonymously with purgeable 
compounds. 
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SECTION I 

COMXACT EuORTS/DELIVERABLES DISIBfBUTf ON 

The folloving table reiterates the Contracr reporting and deliverables 
rcquiremcnts specified in rhe Canrract Schedule and specifies the 
d i s ~ r i b u ~ i o n  that is required f o r  each deliverable. NOTE: S p e c i f i c  r e c i p i e n t  
m e s .  and addresses are subjecr to change during the. term o f  the contract. 
The Project Officer will nocify tha ~ontraernr in vriting of such cnanges 
vhan they occur. 

No. Delivery PIst~iSuti3q 
Conies Schedule (1) ( 2  J 

*A. Canrract Start-up 2 7 days afcer contracr X X 
Plan rrceiet . 

3 .  Updared SOPS 1 120 days after cont- -ac= X 
rcceip t . 

No. Delivery 

Sample Traffic 1 
Reports 

3 days aftcr 
receipt o f  lasr 
s a p l e  in  S q L a  
Dmlivery Croup 
(SDC) .- 

Saaple Data Summary 1 
Package 

Sample Data Packap ' 3 

Data in Computar- 1 
Readable Fonn 

Distribution: 
(1) P r o j e c r  Officer (PO) 
(2 )  Conrract Officer  (CO) 
( 3 )  Sample ~ n a g c m c n c  Office ( S H O )  
(4) LYSL-LV 
( 5 )  Region-Client 
( 6 )  S I C  

21 days after  
raceipc of lasr 
sample in SDC. 

2 1  days after 
rrceipc o f  last 
sample in SDG. 

21 days after 
rece ipt  of last 
s a p l t  in SDG. 



0 ' No. Delivsry 
T t e n  Conies Schedule ( 7  ( ( 5 1  (67 

G. G C m  Tapes Lor 

H. Extracts 

'I 

A. Comnlece Case 
F i l e  Purge 

LPt 

1 Pkg 

Retain for 365 days h Directed 
after dau submis - 
rion, or submit w i t h -  
in 7 days aftsr 
recript of writran 
rnquest by PO md/or 
msyLv. 

R a t J s  f o r  365 days As Directed 
rfmr data s u h m i s -  
sion, or submit vith- 
in 7 days oftar 
receipt of vritten 
requasc by PO or SHO. 

Submit no less ~ h a n  180 X 
md no more than 240 
days afrar &ca submission 
or 7 .lays afrer receipt- or' 
written request: by PO 
or SHO. 

* Contractor must b e  prepared t o  r~erive s e l e s  vi&irr 30 days of 
contzact award. NOTE: EIA can't guarantee exacq adherence ca scar=-u? 
plan &at is agreed y o n  by the PO & C o n c a c t a r ,  but will attempt to 
meet it as c l o s e  as p o s s i b l e .  

* Also required i3 t h e  Sample Dara Packap. - Conci r= re5r  d e l i v e r y  requirad.  Deliverp shal l  b e  mods sucn that all 
d e s i p t c d  rccipfents r e c e i v e  chs it- an the sane calendar day. - S q l e  Delivery Group (SDG) is a grorrp of s a q l e s  vitllin b Case, 
rscrived over a period  of 14 days or less and noc exceeding 20 s q l e s .  
Data for all samples in the SDG rr* due eoncucently.  (See SOU Exhibit 
A, paragraph J., for further description). 

YOTE: As specified in  the Conrract Schedule (G.6 Gover"3ent Furnished 
S u u p l i e s  and K a t t r i d s ) ,  unless othervise instzuctcd by ~ 5 e  CT2 S a l e  
Hanagemsnr Offie*. the Cantractor shall dispose of w a d  s q l t  
value and used sample b o t t l e s /  containers no earlier &an sixrj (60) 
days following submission o f  a ~ l y t f c a l  data. 
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SECTION XI 

REPORT AND 'ORDER OF DATA 

The Contractor laboratory snall provide reparts snd ocher deliverablcs as 
specif ied in the Contracr Schedule (Perfomance/Delivery Schedule, Ssc~ion 
F.1). The required contant and foxm of each &llvarab&e is described in t h i s  
Exhibit, 

All reports and docunmnration NUST BE: 

0 Clearly labclad and completed i n  accordanca w i t S  instructions in this 
Exhibit, 

o Asranged in t-\a order specified in th i s  Section, and 

o Paginated. 

If submitted documantation does not conform t o  the abovs crirrria, t he  
Contractor v i l l  be rsquired t o  resubmit such docmenration with 
daficiency(ias) correctad. at no additional cost  ro tha Agtncy. 

Thenever the  Cantractor is required t o  s u b m i t  or  rcsubmit data as a r e s u i ~  or" 
Coneract Compliance Screening (CCS) redew by SMO, t i e  &ta mst be  senc i a  
a l l  ~ i r e e  contrachtal dau recipients (SM9, E S L / L V  and R e g i o n ) ,  and Fx aal!. 
~ b r e e  instances a t  b e  riccnmpsnisd by r color-coded C ! 3 V R  SKEET ( f abora to r l  
Xesponse Ta R k s u l c s  o f  Concracr Complianca Screening) provided by SEO. 

Smction I11 of  &is Exhibit contains copirs of fie raquirtd drta repazr iq  
fa- in  Agency-spacffhd formam, along vi& fnstnscrionr t o  u s i s r  tk 
Cantractor in accurately providing che Agency a11 required dam. Data 
elsmsntr vith f i s l d  prramcsrs f o r  reporting dru  i n  coqucer readable f o m  
art 'contained in  Exhibit H .  

Descriptions of LYE r s q u l r s ~ e n t s  f o r  each drliverabla Ftam cited i n  the 
Contract Perfor~uree/Ddiverf  Schedule (Concact Schaduls, S~c r ion  F.1) are 
specified in parts A-G of ~ i i s  Saction. It- s u b d t = e d  concurrently ,%ST 3E 
ananged i n  the order l i s t rd .  Additionally, tba comonenrs o f  arc!! irm 3 J S T  
BE arranged in tiie order presentrd Fn this Suction when t i e  itan is 
rubmitrad. 

Examples o f  specif ic  data daliverables not included herein may be obraized by 
submir=ing a vri tren r ~ q u e s t  r o  the EPA Project Officer, s u t i ~ g  tbe 

I) info-tion r c q u u e ~ d .  and signed by t!!e Lbonsory I luupr .  



Conrraet Start -Uo P T a  

The Contractar shal l  submit a conrract start-up plan for E?A ayproval as 
specified in the Canmxct Perfonnmcr/Delivery Schedule. The plan shall 
s a t  for* tha Contzaccor4s proposed schedule for recsiving samgles 
starting w i t h  the 30th calendar day after avard and ending vith tke date 
t!!e Contractor i s  capable of recrivlng the full monthly sample al lo tpenc  
stipulated in the Contract, The Project Officer will rcviev the 
contract surt -up  p l a n  w i d a h  7 d8ys of subdssion and v i l l  no t i fy  t h e  
Contractor of the p l m '  s stasus.  

NOTE: T h m  Cdnzractor shall be required t o  recsiva samples w i t h i n  30 
&ys of cnnrracz award, EPA can't grurantrr axaet adharenc~ to start-u.p 
p l a n  that is agreed upon by the PO and Conrractor, but will atzemut co 
maat it u class as poss ib la .  

8. Y & L u u Q &  

The Contractor shall submit up&tad copies  of a l l  required Standard 
werating Procrdures (SOPs) that Vera submitted vi& r5c preb id  
Perfoz?aanca Evalurtion s q l e  results. Ths updated. SOPs nrusc address 
any and a11 issues of laboratorp performance and operation identifled 
through h e  revi&w of the P e r f o m c  Evaluation sanple b r a  and t h e  
e v d u r i o n  of Bidder-Supplied Do-notion. 

The Contraczar mast supply SOPs for: 

S-18 ~ E C ~ ~ Q C  md logging. 

Sample and extract stokage. 

Preventing s a q l e  conwination. 

Sacuxity. far laboratory and rawples. 

Tracaab ilirj/Equivalency o f  sundards . 
Maintaining instrument records a d  logbooks. 

Sample analysis lild data cuntr01 systnms. 

Chsrvar~ cleaning. 

Tachnical aad mmnagerial rrvirv of laboratory operation and dara 
package prapurt ion.  

Internal r w t c v  o f  c o n r t a c w l l y - r e q u i r e d  quality usurance and 
quality control data for arch individual data package. 

S-le analysis, data handling md reporting. 

k i n - o f  -custody. 

Doc=ant c o n c o l ,  including c u e  f i l e  preparat ion.  

C i  cn_evt_rrl-xcont,act - s r e u  t a x t e n  ta, bur shal l  be 
represenracive of sandad laboratory operations, and shall give clear 
evidence of the Contractor's ability to successfully fulfill all 
contract requirements. 



Original S q l s  Traffic Reporr page masked 'Lib Copy for R s h r r n  to SXO" 
w i t h  lab racnipt informntion and signed in o r i g i n a l  Conrractor 
s i g n a f t l ~ a ,  for each sample in the Sample Delivery Croup. 

Trsffic Reports (TRs) shall be submitted in S q l c  Delivery Croup (SDC) 
rers (1.8.. f ~ r  all sa&ples in m $PC shall be clipped together), 
vith an SDG Cover Shaat atrachad, 

Tha SDC Cover Shert shall contain the following it-: 

o S w l o  Analysis Pric* - full s-la price f r o m  coatsact. 

o L i s r  of EPA saxuple numbers of all sanpler in  be SPG, IdanriZykq t h e  
ffrqr and sazuplas received, and their dates or' receipt: (39s) . 
NOTE: Lhn more than one s a q l e  L received in firsc or l a s r  53G 
shipment, the 'firsr' saqla rccaivsd would be h e  lovest s a q l e  
-at (coruidaring both alpha and nuaeric dssigrurfons); d r  "?as=" 
s a q l a  recaived would ba dis highest s q l a  b a r  (considering both 
alpha and numeric d~signatioas). 

In addition, & Traffic Repar-E must be clearly markad w i r h  the S3G 
NutPber, &a sample number o f  thr fixst 1-18 In the SDG (as descrl5ed 
in the folloving paragraph). This information should be entered b e l o v  
tbe Lab R e e d p c  Date on the TR. In addi rim, the I3 f o r  t h  s-ie 
rtcaivcd in die  SDC must be clearly maxkad 'SCC - FRUL SXCIPLZ." 

The EPA sample number of the first s q l e  received in the SDC is zke S3G 
number. man several s q h s  arc rcceivcd together in d a  fksc SDG 
shipmmt, the  SDC nurPbrr shall be the  loves^ sunpls h e r  (considerin3 
both  alpha and nwmric dasignocioru) in the firsr group of s w L c s  
receiGad un&r r3e SDC. (.The SPC nuder is r h o  reported on all data 
reporring fa-. Sea Section 111, F o m s  Insmction Guide.) 

If samplss I r a  rccrivad at thr lahoratnrp v i e  d t i - s q l e  Trafflc 
Raparrs (TXs), a11 tbs suaples on one m u l t i - s q l e  TR may noc 
necessarily be in &a same SPG. In this instaace, the laborafory a t  
~ k s  the appropriate d a r  of photocopies of the IR, and s u h d t  one 
copy vith each S3G cover shse t .  

ils s p e c i f i e d  in  be Delivery Schedule, one S w l a  D a u  S w  Packqe 
rhall be del ivered to SHO concurrantly v i a  d d i v e r y  of other required 
r w l e  data. Tha S q l r  Data S v  Pachge consists of copies of 
specified i t c m s  f r o m  &e S a q l e  Data Package. These it- a r c  l i s t e d  
be low and described undur part E, S-la Oats Package. 



T h a ' S q l a  Dato 5-ty Package shall ba ordered aa follows and shall be 
submittad reparscaly ( i . e . ,  separated by rubber bands, c l ip s  o r  o t h e r  
means) directly x ~ c e d u  the Sample Data Pachge.  S q l e  data foms 
shall be arranged in increasing EPA aaraple number o r k r ,  con~ider icg  

lectars and nmbers. BE600 is a lover sample number than SFLOO, as 
E precedes F in the alphaber. 

The Sample Data S-ry Package shall contain data f o r  s e l e s  in  one 
S w l a  Delivery Croup o f  the C u a ,  as follows: 

Case  Narrative 

By fracrion (VOA, SV, PEST) and by sanpla wirhin each f~action - 
cabdated target cnmpound rcsults (Form I)  and tentatively 
idenrificd compounds (Fozm I, TIC)(VOA and SV only) 

By fracrfon (VOA, SV, PrSTI - surrogaea spike analysis resul=s (Fo-- . .. 
11) by matrix (water and/or soil) and for soil, by concentra=ion 
(low o r  medium) 

By fraction (VOA, SV, PEST) - marr4ix spIke/marrL.x s ~ i k e  & q l l c a t a  
results (Po= 111) 

By fraczion (VOA, SV,  PEST) - blank data (Tom T;V) and tabuiaced 
resulrs (Form I) including tentarPrcly identified c o m p a u ~ b  (For, : 
TIC)(VOA and SV only). 

By fracrion (VOA, SV only) - interrul sundard  arca daca (?om 
VIII) . 

E. Samule Daca Paekaee 

The S a q l e  Data Package is. divided i n t o  the five major units descr ibed 
belov.  Ths last  *re uni ts  are arch zpecFfic ro an analytical f z a c ~ i m  
(volatiles. se~ivolatilcs, pesticides/PCBs). If the analyris of a 
fraction is not required, than ciaat fraction-specific unlr is cot 
requirtd as A deliverable. 

The Sample Data Packagc shall includa data for analyses of all sarjules 
in one Sample Delive~y Group, including field s q l e s ,  reanalyses, 
blanks, mrr:ix spikas, and mtrix spike duplicates. 

I. Case Narrarive 

This document shall be clearly labeled " C u e  Harratilre" and shail 
contain: laboratory name: C u a  number; sample d a r s  Fa t%e Sannle 
Delivery Group ( S D C ) ,  dif ferentiat ing between in i t ia l  analyses and 
rc-analyses; SDG nrttnbar; Conrract number; d d a u i l e d  docu~encacic:: 
of any quality control, s q l e ,  shipmenc and/or analytical ~ z ~ b l ~ ~ s  
encountered in processing rha saqlss reported ln the dara package. 

Uhenevcr &u from ranrple re -uulysas  are submit=ed, L\C Contractsr 
shall s t a t e  i n  rhs Case Narrative! f o r  & re-analysis, whether i= 
considers tba re-analysis to be billable, and if so ,  uhy. 



i h a  Contracror mur also int=lude any problems encount~red; both 
technical  and administratfve, the correc+itre actions taken, and 
rcs olution. 

I h e  Case Narrative shall contain the folloving satement, verbat iq:  
'I c a n i f y  chat &is data p a c k q e  is in compliance virh tha tern 

and condi t ions  o f  &a contracr, bo& technically and for 
e o ~ l e t a n s s s ,  for athbr &an the conditions & d l t d  b ~ o v e .  
R r l a u a  of -&e d a t a  conainrd In this hardcopy data pacbge and in  
the c o q u r e r  - readable data submitred on floppy diskette has bean 
authorirnd by the Ideratory -gar or his drsignam, as verified 
by tfrs folloving signaturn." This szarumenr shall ba direcrly 
folloved by signature of tha Laborarorg &magar or his dasignee 
vith a e y p m d  l i a m  brlov it containing rhe s i p a r ' s  runs md r i t l a ,  
Pad tha data of signature. 

A d d i t l o d l y ,  &a Casa Narrative l tsrlf  mast ba s i s t d  in a r i g i n a l  
s i w r u r e  by the bboratory Manager or his designee and &red. 

Traffic Reports 

h copy of eke Sample Traffic Raparts submitted in Item A f o r  all of 
rhr s q i e s  in  tha SDC. Tha Traffic Reports shall be arranged i n  
increasing E?A s q l r  nuder order, considering lcc=ers and 
nunbaring in ordering samples. Copies of c!!e SDG cover sheet is KO 
ba included vith &a copies of  the Traff ic  Reports. 

If s e l e s  are received a t  the labaratory w i t h  multi-sanyle Traffic 
Raperrs (TiCs) , all ths samples on one multi-oqlc Til may not 
nscassarfly be in d i a  s a e  SDG. In chis i n r a c e ,  tbe laboratnry 
must m a k t  the appropriate rider of photoenpies of t k e  TiC So t h ~ ~  d 

copy is submitrad w i ~ !  each data p a c k q a  to which i c  a p p l i e s .  3 
gdbitm40u, in any instance vnere saq lc s  from more &an one mlti- 
sample IX are in the ssmc data package, tha l a b o r a t o r j  m c  submi:  
a coey o f  SDG cover shctr vich copias OF the Ek. 

Volat i les  Data 

(1) Surragrca Percent Recovery S v  (Fozm I1 VOA) 

(If more ~'ian a single fora is necassaq,  fo- must be 
arranged in  chronological order by data o f  analysis of 
L ~ U  blank,) 

( 4 )  GC/ I IS  Tuning and Yass Calibrarion (Tom V VOA) 

BI3 in chronological order; by i n s ~ e n r .  

( 5 )  Inccmal  Standard Area S v  (Form VIII VOA) 

In chronological order; by F n s ~ a n t .  

Rev. 9/88 



Sample Data 

S q l c  data shal l  be arranged in packets with the Organic 
AMlysis Data Sheet (Form I VOA, including Form I VOA-TIC), 
f ~ l l o v e d  by the rav data for volarile samples. These sarpule 
packets should then be placed in increasing EPA s ,aqle  number 
ardar, considering both lettars and numbers in ordering 
s ~ l e s .  

Tabularrd rasulu (i&ntFficarion md quanritation) or' the 
specified torget compounds (Exhibit C ) ,  Tha validation 
and release of h e r s  results is audiorized by a specific, 
signed sacaaent in &a CM4 Nurative (reference C.1). 
In the event thar thm Laboratory m g c r  cannot validare 
a11 &u reported f o r  a*& sample, t h e  Ltboratory Hanager 
shall provide a dacailsd dascrfption o f  &e p r o b l e m  
associated w i t h  the u q l a  in the Casa Narrariva. 

On Fars  I, t h e  a~eropr ia t s  concantration u n i t s  snall be 
entered. Far e v l a ,  ug/L for water samples ar ug/Kg f;: 
soil/sediment s m l e s .  No ocher uniu arc accentable. 
NOTE: Keeort analytical results to one significanr f igure 
if the value is lass than 10; to cue significant figures 
above 10. 

(2) Tentatively Idencifiad Coqounds (Fa- I VOA-TIC). 

This form must b e  lncludtd even if no c o ~ o u n d s  arc found. 
If so, indicate this an tha form by e n ~ e r i q  "0" F 3  t k e  

f i e l d  for "Junbar found.' 

Form I VOA-TIC is the tabulated list o f  ~ ! ' e  h i @ e s r  
probable match for up to 10 of &a normarragate organic 
compounds nac l i s t s d  in Exhibit C (TCL) , includiag the CAS 
(Chemical Abstracts R e g i s q )  nuder, tenrative 
identification and *srbaced conc~ncration. for 
ssrimating concmrration, rusume a response factor o f  I. 
and estimate ~ 3 e  concentration by  comparison of c h  
c q o u n d  peak hright or t o t a l  area cnuat t o  &e peak 
height or total  ares count of the narrasr irrt&znal 
sturdaxd free of inttrfercnces an t!i!ia rcconstnac=cd ion 
chromatogam. NOTE: The laboratory must be consistent 
( i . e . ,  uc peak heighr for a11 c o q u i s o n s  use total 
area  c n u r  for a l l  camparisoris). 

( 3 )  Recontrructed t o r a l  ion chromatograms ( R I C )  for each 
sample or s w l c  exrract. 

RICs muse: be nomalircd to the largest nonsolvenr 
cnmponenr, and must cona in  die  fo l l ov ing  headar 
i a fo r~ rac ion :  



Intarnal s m & d  and surrogats' spiking compounds are to 
be labeled v i th  Ehe names of c o q o u n d s , . t i t h e r  direcrly 
out from the pa&, or on r print-out of rattnrion r b a s  if 
ratsntiori tiaras arm prixrred over the penk. If rutamatcd 
dam systmm procaduras ara used for preliminary 
idantificstion and/or q u a ~ c i f i c o r i o n  o f  the Target 
Compound Ust (Ta) co~aunds  , the complete data systm 
r epo r t  m u s t  be Lncludad in a l l  sample &ca packages. in 
addition t o  &a reconstructad ion c h r m a t o g a .  Tha 
cotqlets data syszam reparr shall includs 111 o f  the 
information listsd below. For labaratories which do no t  
use L!I~ au~nmatcd &=a systam procaduras, a laboratory 
'raw da:a sheet, '  cnntainins the following infomarion, 
mast be included in &a s q L a  &a package in addition. to 
C I ~ ,  chromatogram. 

a Dare and time o f  analysis 

o RT or scan n d r r  of idmntifiad TCL compounds 

a Ion wad for qurntitation wit!'!' measured area 

o Copy of area table from data systun 

o l ab  file ID 

(1) for each s ~ l e ,  by snch compound identified: 

( a  Copies of rav specca  and.copits of 
background-subtracted mass specrra of urger 
compounds l i s t ed  Fn Exhibit C (TCL) chat are 
identffied in a s  satnple and corrrs~onding 
background-subczacted TCL standard mass spacca ,  
Spectra m u s t  ba Isbeled vith EPA sample number, lab 
file ID, date and t 5 a  o f  a n ~ l y s i s ,  and G C W  
i n s m e n t  ID; compound names must be clearly zarkcd 
on a11 spectra, 

(b) Copies o f  mass s p a c c a  of noruurrogacs organic 
coqounds n o t  l i s t ed  in Exhibit C (fa) (TentatFveLy 
Idancified Compounds) w i t h  rssocinted besc-match 
specrra (&re* best matches), labeled as in (&)(a) 
above. 



c . Standards Data 

(1) Initial Calibration Daur (Form V I  VOA) - in order  by 
instrurnent, if more W one instrurnant used. 

(a) VOA s tandard(s) reconstr~ct~d ion chromato grams and 
qurntita~ion reports (or l cg ib la  facsimile) f o r  t h e  
initial (five point) calibration, labeisd as in b . ( 3 )  
rbovm. Spectra u a  no= required. 

(b) All initial crlibration d a t n  must be included, 
rrgardltss of when it was parformed and f o r v n i c h  
cue. Lien morn rban one inicial calibration is 
performed, the data must be put l a  chronological 
ordmr, by Inszrumnr. 

(2)  Continuing Calibrarion (Form VIX VOA) - in ordar 5:: 
instrument, if mars than one instranant used. 

(a) VOA stan&rd(s) reconstructed ion chromato~razs and 
quntirarion reporrs (or l eg ib le  f a c s h i l e )  f o r  a l l  
con ti nu in^ (12 hour) calibrations, labeled as in 
b . ( 3 )  above. Spectra are nor required. 

(b) L%en more than one continuing calibracior! Fs 
parformud. 20- W S E  be in  d'\ronologfcal order. 
within fraction and inst-cnt. 

( 3 )  Inrar3al S tan&rd Arar Sumaary (Fors  VIII VOX) - in e r l ~  
by instrasnt, if more than one instrument used. 

e' 
Uhen mote &an one continuins calibration is pesr'sr=ea, 
fo* m u s t  be Fa chronological order. by i ns t= -zenc .  

(1) BFB (for each 12-hour period, for each GGfl-S s7st23 
u t i l i z e d )  

( a  Bar graph spectrum, labaled as 13 b . ( 3 )  above,  

(b) hss  l i s t i n g ,  labelad as in b.(3) above. 

(2) Blank Data - in chranalogical order. NOTE: >is order is 
dif ferent  from t h e  w e d  for samples. 

(a) T~bulaccd resul ts  (Form I VOA) 

(b) Tentrtively Identified Caqounds (FQR I VOA-TIC)  
even if none found- 

( c ]  Reconstr~ct~d ion chromarogram(s) and quancl:atlon 
report(s) or legible f a c s b i l e  ( C C f i S ) ,  labeled as 
b . i 3 )  above. 
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(d) TCL spectra w i t h  lab gcnsrated g t a n d a ~ d ,  labeled as 
in b.(b) above. Data systems which are incapable o f  
d u d  display shall p r o d &  spectra in order: 

o  Raw TCL compund spectra 

o Enhanced or background subtracted spectra 

o Loborrt~ry generatad TCL standard spsccta 

(a )  C C W  library raireh spectra for -Tenrativcly 
I&nrifird Compounds (TIC), labsled as Fn b . ( 4 )  
dawu.  

(f)  Quantita~ion/Calculatioa of Tentatively Identified 
Ccmpound( s ) ( T I C )  concenrrarions 

( 3 )  Katrix S p i k a  Dam 

(a) Tabulated results (Form I VOA) of nonspiked TCL 
compounds. Fom I VOA-TIC required. 

(b) Reconstruc.tcd ion chromatogram(s) and quantitatLon 
reporr(s) or legible facsimile ( G C / H S ) ,  labeled as Lx 
b.(6) above. Spacrra required. 

( 4 )  Y-atr4h Spika Duplicate Dau 

(a) Tabulated results ( F o m  I VOA) of nonspikcd TCL 
coqounds. Fotm I VOA-TIC required. 

(b) Reconstructed ion chromatogram(s) and quaneitation 
report(s) or legible facsimile ( G C W ) ,  labeied as  Lz 
b.(l*) above. Spectra rrqufrtd. 

b .  S e d ~ o l a t i l e s  Data 

a. Q C . S u m a r y  

(1) Surrogate Percent Recoverj S m r y  (Form I1 W l ,  

(2 )  .ZatzFx S p i k a m t r i x  Spike Duplicate S w r y  ( F o w  II? S'J) 

(3) Hcthod Blank S v  (Form TV SP) 

(If morn than a s ing le  f o m  1s nscsasary, fa- musc 
be arranged in chronological order by dare of 
u u l y s i s  of blank.) 

( 4 )  GC/K!5 Tuning and h s s  Calibration (Fa= V ST1 

D m ?  in chronological order; by t n s m n r .  



( 5 )  Internal Standard k c &  S-ry (Form VfII $77) 

In chronological order; by ins-nt. 

b. Sample Data 

Sample data shal l  be arraaged in packem viEh the Organic 
Anslysit Data' Sheet (Foxm I SV, including Foxm I SV-TIC) ,  
followed by the raw d a t a  for  remivolarils saqles.  These 
saqls packets should than be placed in increasing ETA sample 
nuder  o r d e r .  considering both l e t tars  and numbers in order izg  
ssmplas. 

(1) TCL Besulrs - Srgaaic Analysis Dars Sheet ( f o n  I SV-1, 
SV-2). 

Tabulated resulu (idanrification and quantiration) of ~ 5 . e  
spec i f i ed  target c o q o u d s  (Exbibit C). The validation . 
and re l case  of thssm rasdts  is au&ori%sd by a specific. 
signed statement in the Casa Narrative (reference E . 1 ) .  
In the event drat the Laboratory Hanagcr cannoc valibace 
all data reported f o r  each s a q l e .  the hborato+ Zanaser 
shdl provida a detoiled description of t!!e problems 
associated w i t \  the sampler in tha Casa N a ~ a t i ~ ~ .  

O n  Farm I. the appropriate concantration units shall be 
m t e r s d .  For exaqla ,  ug/L f o r  water s q l c r  or ug/Kg f a r  
soil/sediment sanplas. Hd ocher uni ts  are accrpzable. 
NOTE: Report analytical rasulcs tn one significant f i ~ r ~  
if rhe value is lass t ?um*l0 ;  to tao significanr figures 
above 10. 

(2 )  Tentatively Identified Coqounds (Yors I SV-TIC). 

,This form must b e  included even if no compounds art fautf. 
If so, indicate this on &a fa= by entcri-g "0" i3 t h e  
f i e l d  f o r  " Y d e r  f ouadm . 
Form 1 SV-TIC is the tabulated list of t!!e hi&hcs= 
probanla match for up to 20 of nonsurrogatc organic 
cumpounds no c listed in Exhihi t C (TCL) . including the CAS 
(Chroical Abstracu Ragis-) number, tmrariva 
identification and estbrtad concanrrarion. For esrimatiq 
concenrration, assums a response factor of 1, and esci=ace 
rhe concmtrarion by coqrrison of a s  compound p e r k  
haighr or t u t a l  area counr t o  ~ i e  peak height or t o t a l  
area count of t!!e nearest  int~m*l standard free or" 
intarfsrencrs on &r rrconstructad ion chrourogran. 
NOTE: The laboratory m r  be consistent ( l . e . .  use peak 
height for all c o q s r i s o ~  py: US8 coca1 area count for a l l  
comparisons) . 



(3 )  Reconstructed coral  ion chromatograms (RIC) for each 
s w l e ,  s a q h  exzract, s w d r r d ,  blank, and spiked 
s q l e .  

R f C s  must ba normalized to the largest nonsolvent 
component, and uwr conrain the folloving header 
informarion: 

o EPA r-18 number 

o Dats and tima of analysis 

a G C W  im+rmncnt I D  

o Lab file ID 
. , . - 

Intarnal s m d  &d s u r r o g a t n  rpiking compounds are to 
be lahaled v i a  the names of co-ormds, either dirscrly 
out from the pa&, or on a prinz-aut of rrrrntion r h e s  if 
rctantion times arc pr in~ad over the pa&, If auramated 
data systam procadurcs are used for prslfarinary 
i&ntification and/or quantification of ~ 5 s  Targer 
C o q o u n d  Ust (TCL) coqounds, tiis complete data sysrea 
r spor t  a t  be includnd in  all sample bra  pachges, 13 
addition to the reconstructad ion chromatogam. The 
complete data system rcpart sha l l  includa all o f  &e 
inforaracion l i s tad below. FOP lrborarories which do not-? - 
use the automted data systam procadursl, r laboratory 
' r a w  data  she*^.' containing the fnlloving informnrion, 
-t be lncludmd in the o q l u  dru p d u g s  in addirion ts 
the chro-togram. 

o EPA s q l e  rider 

o Date and time of analysis 

o RT or scan rider of idantFfiad TCL cnqounds 

. a Ion used for quantitation vith msssurcd area 

o Copy of araa cabla from doto system 

) For each sample, by each coqorad i b a t i f i a d :  

(a) Copies of rav spaetra and copies of 
background-subtracted mss qecrra of target 
coqounds l i s t e d  in Exhibit C (TCL) t h r  a r e  
identified In t ie  s r ~ r p l r  md cotresponding 
backsround-subtmct~d T C t  srandard w s  Ipecrra. 
Specrra msr be labeled rftb EPh s q l a  &er, lab 
file ID, date and tima of uulys i s ,  md CC/klS 
insznment I D ;  compound names must be c l s u l y  marked 
o n  a11 specrra. 



(b) Copies of mass spectra of nomurrogate organic 
cornpounds not  listed in  Exhibit C (TCLI (TentatF-:ely 
Identified Compounds) vith associated best-march 
spectra (three b a s t  matches), labeled as in ( & ) ( a )  
above. 

(c) GPC chroautogram (if GPC perfomad).  

c .  Standards Data 

(1) I n i t i a l  Calibration Data (Form V I  SV-1. SV-2) - in order  
by instnmanr,  if m a r l  tbur on. htrumanr used. 

(I) BNA standud(s) reconsrructad fan chromatosrams and 
quantitat ion reports (or legible f a c s i d l e )  f o r  t k e  
initial (five point) crl ibracion.  labeled as i n  b . ( 3 )  
above. Spectra are not required. 

(b) A l l  i n i t i a l  cal lbrat ion.dau must be Lccluded, 
regardless of vhan it was perfomed and f a r  vh ick  
case. Uhen more than one initial calibrarion is  
performed, thm data must be put in chronoLoglca1 
ordar, by instrrrmenr. 

(2) Continuing Calibration (Form VTI 9 - 1 ,  SV-2 )  - in order  3) 
instrument, if more than a m  frutrumen~ used. 

(a) BNA cem&rd(s)  reconsrructad ion chromacograms azd 
quantitation repor= (or legible facsisile) for all 
&nrinuing (12 hour) calibr&ions. labeled as h 
b . ( 3 )  above. Spectra arb not required. 

(b) Lien mare than one continuing cal ibrat ion  is 
performed, forms awe: be in chronological order, by 
ins tmment. 

( 3 )  Internal Standard Area S-ry (Form V I I I  SV-1,  S ' J - 2 )  - i:: 
order by instmmenr, if more than one i n s t r a e n r  used. 

men more than one continuing calibration is  pcrfomed,  
forms must be in  chranological order by i n s t r a e a r .  

d. R a w Q C D a c a  

(1) DFTPP ( f ar  each 12-hour pariod, for each C t p S  s:rsten 
utilized) 

(I) Bar graph spactrrcm, labeled as in b . ( 3 )  above. 

(b) Hass listing, labsled as in b.(3) above. 

(2) Blank Data - in chronological order. !WE: This o r d e r  i: 
different from that used for sasplcs. a 



(b) Tenratively Identified C o m p m d s  (Pam I SV-TIC) - 
even if none found. 

(e) Reconsrruftad ion chromatograds) and qruntitation 
report(s) or l e g i b l e  facsimils ( G C m ) ,  labehd as in 
b. ( 3 )  above. 

(dl X L  f p m c ~ a  w i t h  lab genmtatad s-d, Irbalrd as 
in b. (4) above. Data systsms vUch u a  incapable of 
dual asp lay  shall p r M &  q e c t r a  in order: 

o ELw TCL c m a u n d  spectra 

a Enhanerd or background subtracted specrra 

o Lbaratorp generatad TCL s-&rd rpacrra 

(el GC/HS library search qecrra for Tencarivcly 
Identified Compounds (TIC), labeled as in b . ( 4 )  
above. 

( f)  Qurnti~tion/Calculation of Tenratively Idenrified 
Campound(s) (TIC) conc~nrrations 

(3) Matrix Spike Data 

(a) Tabulatad results (Po- I) of: nanspibd TCL 
courpaunds. form 1 SV-TIC required. 

(b) Reconstructed ion chromntogram(s) and qtuntitarion 
raportts) o r  l e g i b l e  f a c s h i l e  ( G C W ) .  lnbeled as ia 
b . ( 3 )  above. Spectra required. 

(a) Tabulatad results (Form I SV-I, SV-2) of nonspikrd 
TCL compounds. Form 1 SV-TIC raqufrrd. 

(b) Raeon~tructad ion chramatogrm(s) and ~ t f - ~ t i o n  
raport(s) o r  l e g i b l e  facsimile  (GC/MS), labeled as  Ln 
b.(3) above. Spectra required. 

5 .  I e s  t i c ide /PCS Data 

(I) Surrogata Percent Recovery S w r y  (Farm 11 PEST) 

(2) F!rr4ix S p i k e / H a s i x  Spike Duplicate S-zy (Form III 
PEST) 



( 3 )  Hathod Blank S w z y  (Form IV PEST) 

(If more than a single form is ntcssscry, forms must be 
arranged in chronological order by dare of analysis or' t k e  
blank. ) 

b. S m p l a  Data 

S-lk &C& shall be amsnged in packacs vith the Orsanic 
hnrlysis Data Shaet (Tom I PUT), followed by &e raw dara for 
part ic ide  s q l e s .  Thasm 8-18 p r c k a u  should then be placed 
in  increasing EPA sampla rumbar ordar, coruidsring both  l e t t e r s  
and nuder3 in ordering samphs. 

(1) TCL Results - Organic U y s i s  Data Sheer (Form I PEST). 

Tabulorad results (i&ntificr.cion and qusnritarfan).ar' =Ye 
speciflad targec cqowrds  (Exhibit C). ma validation 
and release of these results is &u&orked by a s p e c i f i c .  
signad statemane in the Case Narrative (reference E.1). 
In  he event that &r Laborarory Kanagsr cannot validace 
a11 data reported for cach.s-le. the bboratorj Xana~er 
shall provide a detailad drscription of rfie p r o b L e ~  
usociatcd v i a  the sample in dze Casa-Narrative. 

On F o m  I P S I ,  dm rpproptiare concentration units snall 
be entered. For example, ug/L for vrrer s a q l e s  or ug/Kg 
for soil/sodiment s q l s s .  Ho ocher rmics are acee?rable. 

NOTE: Report analytLca1 resulrs ro rao significanr figures 
f o r  all pesticide/PCS sparples. 

(2 )  Capies of past ic&da chromarogra=s. 

All chromatogram a t  be labeled vich the foLlouing 
inforrear i  on: 

o bats and t h e  of inf action 

0 GC column idlcntification (by statioru~y phase) 

o Positively idanriffed coqounds must be labeled vi:h 
tfie names of coqounds,  eit!!er directly out from the  
peak. a r  o n  a prinr-out of tttcnrion tises if 
ratcncian times are prfntrd over cbe perk. 

(3)  Capies o f  pesticide c h r o m a r o g r w  from rstond CC c o l u ~ n  
confirsation. Chromarugrams to be labeled as in (2)  
above. 



(4) GC fatagration reporr or data systnm prinrout and 
cdibraxion p l o t s  (arm vs. coneanrration) for L,6'-DDT, 
4,4'-DDD, 4,4'-DDE or toxaphcnr (&arm appropriate). 

( 5 )  h n u l  work sheets. 

( 6 )  W tracss from GPC (if available). 

( 7 )  If p s s t i c i & / P C B s  are confimed by GC/HS, the Cantractor 
shall submit copies of r a w  spactra urd copies of 
backgrd-rubtrac tad  maas sprcrra of targut coqotmcb 
l i s t a d  in W h i t  C (TCL) th.t . ra  idmzif iad in tha 
s q l a  and corresponding backgrad-rubtract~d TCL 
suadard  mass spectra.  Compound nwmas w r ~ t  bm clrrrly 
mazlrad on all spectra. Far multicoqonant pesricides/PCSs 
confi--d by G C W ,  chr Contracror shall submit mass 
spectra of 3 tmj or praks of dricompanmr C O ~ O M &  f r o m  
samples and srandords. 

S t a n d a r a  Data 

(I) Farrn VfII PEST - P e s t i c i d e  Evalucion Standards 5 - 7  
(all GC col-) 

(2)  Fors IX PEST - Paseicide/PCB Standards S m r y  ( a l l  CC 
c0lWn.s) 

( 3 )  Form X PEST - Pest ic ide /PCB Idanrification (only required 
f o r  positive rtsulrs) 

( 4 )  P e s t i c i d e  standard chromarograms and data systrm printours 
for standards to inclub: 

Evalua~ion Standard Yix A 

Evalution S m & d  H i x  B 

E v r l u t i o n  Scandard U C 

Iadfviduol S trndrrd Kix A 

Individual Standaxd Hix B 

All multirrsponsa pmsticides/PCBs 

All qrunritarion sundards 

A copy of tha coqutar reproduction or  s c i p  chart 
rtcordar o u q u t  covering the 100 fold raage 

(a) All chromrtogrs= are required t o  have tha following: 

a Label all chrnmatngrans w i c h  the %?A S q l a  
Numbera f o r  standards, i.8. E P U ,  E V U ,  ctc .  
(See Foms Instrucrions for dmtails). 



o Lpbel all sElPdrrd peaks f o r  all individual 
c q o u n d a  either directly out from rhe peak or on 
the prinrwt of rerention t b e s  if retenCion tines 
are printed over the  peak. 

Y 
o Ust total ng injectrd  f o r  each srandard. 

o A printout of retention r h s  ind currespanding 
pa& arc- must accompany each chzomrogram. 

o Data md c h m  of Ftijecrfon. 

a GC coluarn idantificrtion (by strtionrry phase). 

(1) Blank Data - in drrwologieal order. NOTE: i&is order is 
differenr from that wed f o r  sa&es. 

(a) Tabulorad r e d m  (Fa= I PBT). 

(b) Chromatogram(s) and &a syszsm printout(s) (CC) fsr 
each CC calm and Frrstmzuent usad for analysis, 
labeled as in b. (2) above. 

(21 KatrFx Spike Data 

. (a) Tabulated r e d m  (Fors I PEST) of ncnspika TCL 
cnqounds . 

(b) Chromatogram(s) and b r a  system pr',ntout(s) (CC) , 
labeled as in b.(2) above. 

( 3  Ilatr42 Spike Duplicara Data 

(a) Tabulated rssults (Fa= I PEST) of nonspike ?CZ 
compounds. 

(b) Chrmatog+am(s) and data syscam prinrour(s) (GCI , 
labeled u in b. ( 2 )  above. 

F. b e a  i r r  Comutcr-Readable Fa= 

Ths Cantractor shall p r o d d e  a computer-rtadable copy of the data on 
data report ing Forms I-X for  all s ~ l s s  in the S w l e  Dalivery Grou?. 
as s p e c i f l c d  in thr Contracr Perfozwmca/Delivary Schrdule. 
Computer-rardable &ta deliverabler shall be rubmitred on 13H or 
I=-csxnpatible, 5.25 inch floppy double-sided, dnuble dens ir3  360 K-byct 
or a high density 1 . 2  X-byte diskectr .  

L'hen subnitzed, floppy diskmtrcs shall be packaged and shipued in such a 
rPnnner =!at L!C diskstte(s) carmot be bent or folded, and v i l l  not  be 
exposed to extreme hear or cold or any type o f  elecrromagct:',~ 
radiation. The disketrc(s) mrur be included in chc sama ~hipmenr as 
hardcopy dara and shall, a t  a ml-, be enclosed in s diskctre mailer 



Tha d a t a  shall be recorded in S C I I ,  t e x t  f i l e  format, and shall adhere 
to. the fils, rrcord and f i e l d  specificadoas l i s t ed  in Exhibit H. Data 
D i c t i o f i l r r  and F o m t  f o r  Do= Delivcrables in Camptar-Readable Fomar .  

If t h m  Canrractor vishes to use a reporting format ocher than ~ \ e  one 
specifted, equivalents mast b* demonsrratad .md approved by the P r o j e c t  
Officer p a  to the award of t!m conrract. 

The Conuacror m u t  store a raw md processed C C W  data on magneric 
tape, in repropriata i n s t m a r i t  d a c n r r e r ' s  f a m a r .  This tape m t  

includr data f o r  samples, blanks, ~ t r i x  spikes, macrix spika 
duplicates, init ial  calibrations, cantinuing calibrarLons, BFB and 
D m P ,  u vrU as all laboratory-generated spacrral l i b r a r i r s  and 
qusntitarion reparu required to generats &a dau package. The 
Concracror shal l  m i n u i n  a vrftran rcfrranc* logbook of rape files ts 
ETA s a q l a  n k a r  . calibration datr, a u d a x d a ,  blanks, ~ t r i x  su ikrs  , 
and matrix spike dwlicares.  The lo5book should include E I A  s e l e  
n-burs and standard and blank ID'S. idea~ifiad by C a s a  and Sanpie 
Delivery Croup. 

The Contractor Is rcquircd to rsuria &a CC/HS t a p s  f o r  365 d a y s  after . 
data submission, During that tixna, the Contractor shall submit  t a p s  
and associstrd logbook pages within seven days Lfter receipr of a 
vrittan rsquesr from the Project Officer. 

I b e  Cancactor shall presene smzple exrracrs a t  b'C (22-C) in 
bott les /vials  v i e  Teflon-lined sapta. Extract b a r t l e s / d a l s  shall be 
labeled v i e  E?A s a q l e  n d a r ,  C u r  n d r r  and S a q l e  Dolivery Crou? 
(SDG) r i d e r .  A logbook of stored exrracu s h a l l  be  maintained. lis=iz- 5 

E2A s-18 h e r s  and associated Casa  and SDC numbers. 

The Contractor is required to retain axrracts for 365 days f o l l o v i q  
dam submission. During &at rime, the Conaoctor shall submir exrraczs 
and rsrociatad logbook prges virhin seven days f a l l o v b g  racaipt o f  a 
e i r t e n  request  from the Project Officar o r  thr S q l r  Kaaagemenr 
Officr. 

(Fornarly. Docummat Control md Chain-of-Custody Pacbgs) .  

The complete case file purge includes all hharatory records received or 
generated f a r  a r p s d f i c  Case drat have not  b u m  prrv iowly  submitted c3 
=A as a delivsrablc. mesa ircms include but arc not llmitcd ro: 
n-le  tags, custody racords, s q l a  tracking rscords, d y s t s  lo$boaic 
pages, bench sheers, chromatographic c h r u ,  c o q u t e r  pr intouu ,  rav 
data s-rits , insrnsment logbook prges, correspondcncs , and th 
document inventory (aea Exhibit F). 
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SECTION I 

The following t a b l e  reiterates the  Conrract reporring and deliverables requirements 
sgec i f i ed  i n  rhe  Contract Schedule and specifies the  d i s e r i b u t i o n  thac i s  required 
each deliverable. NOTE: S p e c i f i c  r ec ip i en t  names and addresses a r e  sub jec t  to char,ge 
during the  t e r n  o f   he con t rac t .  ihc  Project Officer w i l l  n o t i f y  rhe Contractsr  I> 
w r i t i n g  o f  such changes when they occur. 

I Dis tri3ution I 
I Item Copies Schedule (1 ( 2 )  ( b )  I 
I 
A Cantract S t a r t - u p  2 7 days after contracr X X 
1 Plan . receipt .  ! 

I B .  Updated SOPS 1 120 days aftcr contract X X 
I r ece ip t .  

1 No. Delivery 
5--<  P i  L.-Sucion 

1 Item Copies Schedule ( 3 )  ( 5 )  (6) ; 
I ! 
I I 1 I I I I 
I **C. Sample T r a f Z c  I 1 1 3 d a y s a f r e r  I X I I 1 
I Reporzs I I r e c e i p t  o f  l a s t  I I I I 
I I ( sample i n  S w l e l  I I I ! 

I I Delivery Croup 1 I I 
I I (SDG)- I I I 
I I I I I 

**D. Sample Daca I 
Packase I 

I 
I 

***E. Data in  Computer-( 
Readable Form I 

I 
I 

F .  Resu l t s  o f  Inrer- I 
comparison Study/ ( 
PE Sample Analysis( 

I 
C. Compilation o f  I 

Complete Case File1 
Purge I 

I 
H.  CoqTete  Case I 

F i l e  Purge I 
I 
I 
I 
I 
I 

3 1 3 5 d a y s a f t e r  I X I X I X I 
I r e ce ip r  o f  l a s t  I I I I 
I sample i n S D G  j I I I 
I I I I I 

1 1 35 days a f t e r  I X' I I 1 
I I I I r e c e i p t  of  last I 

I sample i n S D G  I I I I i 

I I I I I 1 
2 1 3 5  days after I X I X I , I 

I r e c e i p t  of last I I 1 I I 
I sample i n S D C  I I I I 
I I I I I 

1 1 7 d a y s a f t e r  1 - - N/A - -  I I 

I I I I data submission I I 

I I I I I 
I 1 I I I 

1 1 180 days a f r e r  I 1 I I x  I 
I dara submission I I I 1 
1 or 7 days from 1 I I I j 
I rccaipt o f  I I 1 I ! 
I vritren request I I I I I 
I by PO or SHO I I I I I 
I I I I I I 



Pages B-2 and B-3 of the EPA Document 
are not perdntnt to these &livcrables. 



REPORT DESCRIPTIONS AND ORDER OF DATA DELrJERclBUS 

The Contractor l a b o r a t o r y  shall provide reporrs and other  deliverables 
as specified in the Contzact Performance/Delivery Schedule (see Contracc 
Schedule, Section F). The required concenc and form of each deliverable is 
described i n  this Exhibit. 

All reparcs and documentation .WST BE: 

o Legible. 

o clearly' labeled and completed in accordance w i t h  i n s t x c t i o n s  in 
this Exhibit ,  

a Arranged in the order specified i n  this S e c t i o n ,  

o Paginared, and 

If submitted docmentation does noc conform co the above criteria. rke 
Conrractor will be required to resubmic such documenration w i t h  
deflciencj(ies) correcred,  at no additional cost to the govemmenr. 

Llenevsr.the Contractor is required to submit or resubmic data as a 
result of an on-site laboratory evaluation or through a PO/DPO action; cke 
data musz be clearly marked as ADDITIONAL DATA and must be sent to all t,!ree 
contraceual data recipients (SMO. EXISL-LV, and Region). Acover le~str s n a l l  
be included vhich describes vhat  daca is being delivered, to which E?A 
Casr(s) the  daca p.ertains. and who t e a u r s t e d  the data .  

Whenever the Contractor is required to,submit or rssubmir dara as a 
result of Contract Compliance Screening (CCS) review by SHO, t h e  dara musz be 
senr to all three concac=ual data recipients (SHO. PSL/LV and Region), and 
in a l l  three instances must be accom~anisd by a color-cadad COVR SEEZT 
(Laboratory Response To Resulrs of Contract Compliance Scretni3q) provided by 
SMO. Diskette deliverables need only be submitted or resubmitted to SKO. 1 

Seerion IV of this Exhibit conrains the required Inorganic Analysis 
Data Reportinq.Forms in Agency-specified formars; S e c ~ i o n  I11 o f  this ExhLSir 
conrains inst.ruc=ions ro the Conrraccor for properly completing all data 
reporting forss t o  provide the Agency with all required data. Daca elements 
and field descriptors for reporting data in compurcr-readable format are 
contained in Exhibit H. 

Descriptions a f  the requirements for each daIivarable item cited in the 
Conrrac: Perfomancr/Delivery Schedule (see Contract Schedule. Section Fj  ;LC 
specified in p a n s  A-G of t h i s  Scccion. Items submittcd concurrently musz be 
arranged in che order l i s t e d .  Additionally, t!!e components of each Lzem must 

be arranged in the order presented herein when chc item is submit=ed. 



The C o n t r a c r o r  shall submit a contracr start-up plan f o r  EPA approval as 
specif ied i n  the Contracr.Performancs/Delivery Schedule. The plan s h a l l  
set f o r d  the Contractor's proposed schedule for receiving samples 
s t a r t i n g  vith the 30rh calendar day after avard and ending with the date 
the  contractor is capable o f  receiving the fu l l  monthly sample allatmenc 
s r i p u l a t e d  i n  the  Contract. The Project  Officer vill review the 
con t rac t  s c a r t - u p  plan within 7 days of submission and vill not i fy  che 
Contractor  o f  t h e  plan ' s  scarus. 

NOTE: The. Conrractor shall be required t o  receive samples wichin 3.0 
days of contract: award. EPA can't guarantee adherence t o  s t a r=-c?  
p l a n .  that is  agreed upon by the PO and Contractor, but  vill atrempt t o  
meet it a s  close as possible.  

The 'Contractor shall  subm-ir updated copies of all required Standard 
Operacing Procedures (SOPs) that were submirted with the p r r b i d  
PcrSormance Evaluation sample results. The updated SOPs ntst address 
any and all issues of laboratory perfomanct and operation iden t i f i ed  
througn the review-of the  Pcrformanc Evaluation sanple data and t!!c 
evaluat ion o f  Bidder-Supplied Documentation. 

Contractor m u s t  supply SOPS f o r :  

Sample r e c e i p t  and logging. 

Sample and ex t rac t  storage,. 

I revent ing sample contamination. 

Security f o r  laboratorj  and samples. 

Trac~ability/Equivalcncy o f  standards. 

h - i n t a i n i n g  instrument records and logbooks. 

Sanrple analys is  and data control sysccms. 

Classvarc cleaning. 

Technical and managerial review of laboratory operation and daca 
package prspararion.  

I n t a r n a l  review o f  contrac t -a l ly- required  quality assurance and 
qualiry control  data for  tach individrul  &ca package. 

Sample ana lys i s ,  data handling and reporring. 

Chain-of -custody. 

Document control ,  including case f i l e  preparation. 



Original Sample Traff ic  Reporr page marked 'Lab Copy f o r  Return t o  SHO" 
w i t h  lab r e c e i p t  i n f o r m a t i o n  and signed i n  o r i g i n a l  C o n t r a c t o r  
signature, shall b e  submi t t ed  for each sample i n  the Sample Delivery 
Croup. 

Traffic Reports  (TRs) s h a l l  be submitted i n  Sample Del ivery  Crouu (SDG) 
s e t s  (i.e., TRs f o r  all samples i n  an SM: s h a l l  be c l i p p e d  together), 
with a n  SDG Cover Sheet attached. 

The SDG Cover S h e e t  s h a l l  c o n t a i n  t h e  fo l lowing  i tems:  

o btb name 

o Contract number 
o S q l e  Analysis Pr ice  - f u l l  s a q l e  p r i c e  from c o n t r a c r .  
o Care Number 
a ~ i s r  o f  EPA sample numbers of a l l  samples- i n  the SDC. i d e n t i f y k g  t h e  

first and lasc samples  r e c e i v e d ,  and their d a t e s  o f  receipt. 

NOTE: blcn more than one sanple is received i n  t h e  f i r s c  o r  last SDG 
shipment, the "firsca s a p l e  r e c e i v e d  vould be che lowest sample number 
( c o n s i d e r i n g  b o t h  alpha and numeric d e s i g n a t i o n s ) ;  che "last" sample 
r e c e i v e d  v o u l d  be t h e  highest sample nuarbcr (considering both al2na and 
nmrtrFc d e s i g n a t i o n s ) .  

In  a d d i t i o n ,  each T r a f f i c  Report must ba clearly marked v i t h  ~ 5 e  53G 
Number. t h e  sample number of the f irst  sample i n  the SDG (as described 
i n  t h e  follovin~ paragraph). This information should b e  erztered below 
t h e  Lab' Receipt Dace on t h e  TR. 

The ETA sample number o f  t h e  first sample recdved in t h e  SDC is the 
SDC nmber. Lhen s e v e r a l  slrnples are rrceivad togecher  in t h e  f l r s z  
SDC shipment, t h e  SDG numb'er s h a l l  be the lowest sample number 
(cons - ide r ing  both alpha and numeric des ignar ions )  i n  the  f i rs t  group o f  
s = n l e s  received under t h  SDC. (The SDC ~ d r r  is also reported on 
all data r e p o r z i n g  forms .  See Seccion 111, form Instruction Guide.)  

If s a p l e s  are r e c e i v e d  at  the l a b o r a t o r y  vich mult i -sample  Trafflc 
R e p o r ~ s  (Ti ls) ,  a l l  the simples on one multi-sample TR may noc 
n e c e s s a r i l y  be  i n  the s m e  SDC. In this i n s t a n c e ,  t h e  l a b o r a t a r f  musc 
make the a p p r o p r i a t i  number o f  photocopies o f  the  TR. and submit one 
copy vith each SDC cover sheet. 

Samole Data P a c k a e  

Tke sample data package s h a l l  lncluda data f o r  analysis of a l l  samples 
In one Sample D e l i v e r y  Group (SDC), including mnalycical ( f i e l d )  
samples. reanalyses. blanks, spikes, duplicates. and laboratory contsol 
samples. 

The sample d a t a  package m u s t  be c o m p l e ~ e  before  submiss ion,  musc be 
c o n s e c u t i v e l y  pasinaced ( s t a r z i n g  w i d  page number one and ending vizh 
=be mmber of  a11 pages  in t h e  package), and s h a l l  inc lude  the 
f olloving : 



1. Cover Page f o r  t h e  Inorganic Analyses Data Package, (COVER PAGE - -  
Ino rgan ic  Analyses Data Package),  including: laboratory name; 
labora tory  code; c o n t r a c t  number; Case No.; Sample Delivery Croup 
(SDG) No.; Statement of Work (SOU) number (appears on cover page o f  
S O W ) ;  EPA sample numbers i n  alphanumeric order ,  showing E?A sample 
numbers c ross - re ferenced  vith l a b  ID numbers; comen t s ,  desc r ib ins  
i n  d e t a i l  any problems encountered i n  processing the samples i n  t h e  
dara package; and, completion of  the  scatemant-an use of ICF 
background and interelemcnc co r rec t ions  f o r  the samples. 

The Cover Page s h a l l  conta in  the following statement,  yerbarin: "1 
c e r t i f y  that c h i s  data package is in  compliance with the terms and . 
cond i t i ons  o f  the  c o n r r a c t ,  both ccchnical ly  and for  completeness, 
f o r  o t h e r  t han  the condi t ions  d e t a i l e d  above. Release o f  the  data 
conta ined  i n  t h i s  hardcopy dara package and i n  rhe computer-readable 
data submittad on f loppy diskatre has bean authorized by the 
b b o r a t o r y  Manager o r  t he  Hanagcr's designee, as v e r i f i e d  by the  
f o l l o u i n g  s i g n a m r e . "  This statement  s h a l l  be d i r e c t l y  fol loved by 
t h e  s i g n a t u r e  of the  taboratory Hanager o r  h i s  designee v i t k  a t-ed 
l i n e  belov it conta in ing  the signers name and t i t l e ,  and the date  o f  
signarure. 

In addition, on a sepa ra t e  piece of paper, the Contracror m s t  also  
include any problems encountered; both technical and admin i s~rz~ i -? - e ,  

. - - . . . . 
t h e  c o r r e c t i v e  action caken and reso lu t ion .  

2 .  Sample Data 

Sample data sha l l  be submitted vi th  the  Inorganic Analysis Data 
Rcport lng Foms f o r  a l l  samples i n  the  SDC, arranged in  increasFcg 
alphanumeric f?A sample rider orde r ,  followed by thc QC anaiyses 
d a r a ,  Quarterly Ver=ficacion of Ins t ru~lcnt  Parameters forms. ra=t 
data. and copies  of the  d iges t ion  and d i s c i l l a t i o n  loss. 

a. Resu l t s  - - Inorganic Analysis Data Shesc [FOR?? I - IN] 
Tabulated a n a l y r i c a l  rtsults { iden t i f i ca t ion  and quanti=a=Ioa) 
o f  ~ \ e  s p e c i f i e d  a n a l y t t s  (Exhibi t  C)  . The val ida t ion  and 

. r e l e a s e  o f  these r e s u l t s  is authorized by a spec i f i c ,  signed 
s ta tement  on the Cover Page. If the  L b o r o t o r y  Hanager cannoc 
validate a l l  data reported f o r  each srmple, ha/sha m u s t  provide 
a d e t a l l e d  ds sc r ip r ion  o f  &e problems associated virh =he 
samplc(s)  on t h e  Cover Page. 

Appropriate concentrat ion u n i t s  must br specif ied and entered 
on Form I, The quanc i t s t i ve  values shall be rcportcd Fn uaics 
of micrograms p e r  l i t e r  (ug/L) f o r  aquaous s ~ ~ l e s  m d  
mill igrams per  k i l o ~ r a  (mg/kg) for s o l i d  s q l s s .  No o tber  
units arc acceptable .  Resul ts  f o r  s o l i d  s a q l e s  must b e  
reporrad  on a dry vaight b a s i s .  Analytical r r s u l u  m u s t  be 
r epo r t ed  t o  rdo s i g n i f i c a n t  figur'es i f  the r e s u l t  value is less 
than  10; t o  t h ree  s i g n i f i c a n t  figures i f  the value is g rea t e r  
than  a r  aqua1 t o  10. Resul t s  f o r  percent solids must be 
reporred  t o  one dtc-1 p l a c ~ .  The preceding d i scws ion  
concerning significant numbers appl ies  to  Farm I only. For 



other Fonns,  follov the instmetions specific t o  those ,forms as 
conrained in this exhibit. 

Initial and Continuing Calibration Verification (FOM I1 
(PART 1) - IN] 
CXDL s candard for AA and Linear- Range Analysis for f CP 
[FORM XI (PART 2) - IN] 
Blanks [FORM I11 - IN] 
ICF Interferencs Check S q l a  [FORM IV - IN] 
Spike Sample Recovery [FORH V (PAR1 1) - IN] 

Posr Digest Spike Sample Recovery [FORK V-(PAR1 2) - IN] 
Duplicates [FORM V I  - .IN] 
Laboratory Control Sample [FORM VII - IN] 
Standard Addition Rcsults [FORn VIII - IN] 

10) It? Serial Dilurions [MRH IX - IN] 
11) Preparation Log [Form XI11 - IN] 

c .  Quarrarly Veri f ica t ion of Instrument Parameters 

1) Instrument Detection L i m i t s  (Qu~rtsrly) [ F O E  X - il;] 

2) ICP Inttrclcmenc Correction Factors (Imnually) [ F O E  X I  
(PART 1) - IN] 

3 )  ICP inrsrelemant Correction Faczars (Annually) [FOR! X I  
(PART 2)  - IN] 

) ICP Unrar Ranges (Qurterly) [FORn XI1 - IN] 
(Noce that copies of Qrurrerly Verification of I n s c x e n c  
Paramaters fo- for the current quarrar must be submitted u i t h  
rsch b r a  package. ) 

d.  Raw Data 

For each reparced value. the Contractor shall include in t h e  
daca package a11 r a w  b e .  used to obtain rtuc value. -is 
applies ro a l l  required QA/QC measurements, insrmment 
stan&rdizarion, as well AS a11 sample analysis resul rs .  This 
staremenc does not apply to the Quarrerly Vtrificafion of 
Instrurncnc Parameters submitted as a part of tach data package. 



Raw data must concain all instrument readouts used f o r  t he  
sample resulrs., Each exposure o r  i n s r ~ t n t a l  rcading musr be 
provided, including those readouts that may fall below the IDL. 
All AU and ICP instruments must provide a legible hard copy of 
the direct: real-time instrument readour (i.e., stripcharrs, 
printer tapes, etc.). A photocopy 02 the instruments direct 
sequential readout m u s t  be included. A hardcopy of the 
instrumenr's direct instrument readout for cyanide must be 
included if the instrumencarion has the capability. 

The orde r  of r a w  data in the dara package shall be: ICF, Flame 
U, Furnace AA. Hercury, and Cyanide. All raw dara shall 
include concentrarion units for ICP and absorbanccs or 
concent~ation units for flame M, furnace M, Hercury and 
Cyanide. All flame and furnace IU data shall be grouped by 
'element. 

Raw data must be labeled v i t h  E?A sample number and anpropri , a t e  
codes, shorn in Table 1 folloving. to unequivocally idcncify:  

Calibration standards, including source and prep date. 

Initial and continuing calibration blanks and preparation 
blanks . - - . - . - - - - . -. . . 

Initial and continuing calibration verification standards, 
interference check samples, ICP serial dilution samples, 
CRDL Standard for ICP and AA, Iaboratmy Conrrol Sample 
and Post Digestion Spike. 

Diluced and undiluted sampler (by EPA sample number) and 
all veights, dilutions and volumes used to obtain t h e  
rcpor-ced values. (If t i i t  volmes, ueighrs and dilutions 
are consistent for all samples in a given SDG, a general 
statemcnr ou t l in ing  these paramerers is sufficienr). 

Duplicates. 

S p i k e s  (indicating standard solutions used, f h a l  spike 
concentrations, velumes  involved)^. If spike infoznation 
(sourer. concentration, volumt) is consistent for a given 
SDC. a general statement outlining &ass parametrrs is 
sufficient. 

Inst-ent urcd, any inscnanent a d j u s ~ e n t s ,  data 
lcment corr8ctions or other apparent anowlfes  on the measu- 

record. including all daca voided or data noc used to 
obta in  rcporrsd values and a brief vri:=cn explanation. 

All information for fucnnc~ analysis clearly and 
sequentially identified on the raw &an, including E?A 
sample number, sample and analytical spike data, percent 
recovery, coefficient of variation, full HSA data, XSA 
corrclacion coef~icitnt, slope and intercepts  of l i x a r  
fit, final sample concentration (standard addizion 



concentra;ion),  and type of background co r rec t ion  used: 
BS f o r  Sui~h-Hei fr je ,  ED f o r  Deuterium A r c ,  o r  BZ f o r  
Zceman . 

9 )  Time and date of each analysis. Instrurnenc run l o g s  can 
be submit ted if rhay contain t h i s  information.. If t h e  
instrurnenc does not automatically provide times of 
analysis, these must be manually entered on a l l  raw data  
f o r  i n i t i a l  and continuing calibration verification and 
blanks, a s  .*;ti1 as i n t e r f e rence  check s a q l e s  and C n L  
s randard  f o r  ICP. 

10) Inregracion times f o r  AA analyses. 

e .  Digest ion and Discillation Logs 

Logs s h a l l  be submitted i n  the fo l l av ing  order: diges t ion  l o g s  
for IC?, flame Ah, furnace Ah and mercury prepara t ions ,  
followed by a copy of rhe d i s t i l l a t i o n  l o g  f o r  cyanide. These 
l ogs  must include: (1) data, (2)  sample ve ights  and volumes, 
( 3 )  sufficient information t o  unequivocally i d e n t i f y  vhicS QC 
samples ( i . e . ,  l a b o r a t o q  con t ro l  sample, preparat ion b lank)  
correspond t o  eacn bacch digested, (0) comments describing any 
s i g n i f i c a n r  simple changes or  r e a c ~ i o n s  rnich o c r ~ r  durlng 
p r q a r a t i o n ,  and (5 )  i nd ica t ion  of pH <2 o r  >12, as applicable. 

3 .  A l e g i b l e  copy of the Samplc Traffic Rtporrs submittad i n  item h for 
d l  of L5c s q l e s  i n  the  SDC. Tha Traffic Reports shall be 
arranged i n  increasing ETA Samplc Number ordsr ,  considering both 
alpha and numeric designat ions.  A l e g i b l e  photocopy of the SSG 
cover sheat  must a l s o  be s u b s i t t e d .  

E . Data :n Cantuuter Readable Fonn 

The Cantractor shal l  provide a computcr-readable copy o f  the data on 
data reparting Fams I-XIV f o r  a l l  samples i n  the Sample Delivery 
Graup,.as specified i n  fhe Contract Parfonnanc~/DelFvsry Schedule. 
Comuurer-readable dara d e l i v a r a h l t s  s h a l l  be submir=sd on an 1% o r  
ISH-compt ib le  , 5 . 2 3  inch floppy double -sided. double densicy 360 K -  
by=* or a high densicy 1 .2  H-byte d i s k e r t e  o r  on an IEH or I3H- 
compatible ,  3.5 Inch double-sided, double density  720 K-byts o r  a high 
density 1.U H-bytc diskette. The data sha l l  be recorded i n  A S C I I ,  
t e x t  file format, and sha l l  adher. t o  drs f i l e ,  record m d  f i e l d  
s p e c i f i c a t i o n s  l i s t e d  i n  Exhibit H, Data Dictionary and Format f o r  Data 
Del ivarables  In Computer-Raadablt Format. 

L%cn submit ted,  floppy diskettes shall be packaged and shi?pcd in such 
a manner that c!!e diskette(s) cannoc be bent or  folded. and w i l l  n o t  be 
exposed t o  extrcme heat o r  c o l d  o r  any type of s l e c = r o ~ g n e t i c  
r a d i a t i o n .  The d i s k e r r t ( s )  must be includtd i n  the samu shipmenc as 
the hardcopy d a t a  and s h a l l ,  a t  a minimum, be rnclosed i n  a d i s k e x e  
mailer. . 



Table 1 

Codes for Labelling Data 

Saxple 
Duplicate 
Matrix Spike 
Serial Dilution 
Analytical Spike 
Post Digestion/Distillation Spike 
MSA : 

Zero Addition 
First Addition 
Second Addition 
Third Addition 

I nstrurarnt Calibration S tanhrds : 
I CP 
Atomic Absorption and Cyanide 
Initial Calibrarion Verification 
Initial Calibration Blank 

Continuing Calibrarion Verification 
Continuing Calibration Blank 
Interference Check Samples: 

Solucion A 
Solution AE 

CRDL Standard for AA 
CZDL Standard for ICF 
hboratory Control Samples : 

Aqueous (Water) 
Solid (Soil/Sediment) 

Preparation Blank (Uatcr) 
Preparation Blank (Sail) 
Linear Range Analysis Standard 

S or SO f a r  blank standard 
SO, SlO, ... etc. 

ICV 
I C3 
C V J  

I CSX 

LCTJ 
LCSS 
P W  
P5S 
U S  

Notes : 

1. When an analytical spike or HSA is perforzed on samples ocher ~ 5 a n  field 
saxnples, che " A * ,  " O w r  nl"r "2" or "3. suffLtes mus= be the la$= to be 
added to the EFA Samplm Number. For intrance, an analytical spike or '  a 
duplicate must be formatred " W A . '  

2 .  The numeric suffix that follows the 'S* suffix for t h e  standards 
indicarcs chc true value of die concentration of the standard ia ug/L. 

3 ICP calibration srandards usually consist of several malyres ac 
different concentrations. Therefore, no numeric suffix can f o l l o v  t h e  
ICP calibration standards unless all the  W A ~ Y C S S  in the standard are 
prepared at the same concentrations. For Fnstance, dtc  blank for IS? 
must be formatted "SO." 

Kev. 2 / 8 9  



4 .  The CXDL trandard f o r  AA is  considered t o  be a c a l i b r a t i o n  standard i f  
i t  vas a p a r r  a f  the c a l i b r a t i o n  cur te .  thus it mist be fonnat ted  l i k e  
any orher srandard. The " C U "  f o r m a t  must be w e d  if the CRDL standard 
for AA is not used t o  esrablish che calibration curve. 

Tabulation of a n a l y t i c a l  resu lc s  f o r  Xntercomparison/PE Sample analyses 
include all requirements specified in i-rems 0. and E., above. 

G. Carnilation of Cornoler~ Case F i l e  Puree 

Githin 7 days afrer data submission, the Contractor sha l l  have compiled 
t h e  Complete Case F i l c  Purge package described in its= H., follouing. 

H. Comalete Case F i l e  P U ~ F P  

The Complete Case File Purge package ineludes a l l  labora tory  records 
received o r  generated for a specific Case that have nor been previously 
submittrd to ETA as a deliverable. These items shall be submitted 
along w i t h  t h e i r  Case F i l e  Document Irrventory (see Exhibir F. paragrapn 
2 . 6  f o r  d e s c r i p t i o n  of document nunbering and inventory proezdure). 
These i=erns include, but are not l imi t ed  t o :  sample rags, ctrstody 
recsr - ls ,  sample tracking records ,  analysts logbook pages, bench shee t s ,  
instrurncnt readout  r eco rds ,  computer pr in tou r s ,  rav data summaries, 
instrument logbook pages (including instrument condi t ions) .  
correspondanee, and the document inventory. 

Shipmenc of the Complere Case F i l e  Purge package by firsr class mail. 
overnight c a r r i e r ,  p r i o r i z y  mail o r  equivalent  is seccpcable. Cus:ady 
sea ls ,  vhich are provided by ETA. must be placed on shipping containers 
and a document invenrory and transnitral let tcr  included. The 
Contractor is noc required to maintain any documents for a saaple Case 
after submission of the Complete Cast F i l e  Purge package; hovever. che 
Contractor should maintain's copy of the document invcncory and 
rzansmittil l e t t e r .  

The Contrac tor  s h a l l  perform and r epo r t  quarterly ve r i f i ca r ion  of 
instrument detrction linits and linear range by mechods spec i f ied  i n  
Exhibit E for each instrurnant usrd under this eonrracr.  For the IC? 
l n s t m m e n t a t i o n  and methods, the  Contractor shall a lso  r epor t  quarterly 
i n t r r c l emanr  corrsction f a c t o r s  ( including method o f  detanninacion),  
wavelengths usad,  and integration rim-s. Qurrtarly Veri f ica t ion  o f  
Instrument  Parmerers forms f o r  the  current quarter s h a l l  be submitzed 

each Samulc Delivcw G r o w  data u a c k a e ~ ,  using Farms X. XI and XII. 
Suhnission a£ Quarterly Verification of Instrument Parameters shall 
include the raw data u r d  to determine those values reported. 
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Data S e t  Deliverables f o r  Level C QA 

Method Requirements Deliverables 

organics - Method blank spikes w i t h  results and 
cmtro l  charts. Run w i t h  each batch of 
samples processad. 

- Results to be reported an U P  Form 1 or 
spreadsheet per  S e c t .  9. Sample results 
using CL9 data f lags.  

- Surragate recovery from samples reported 
.on CIS Form 2 .  S w o g a t e s  to b e  used 
i n  v o l a t i l e s ,  semivolatiles, pesticides/ 
PCB. For volatiles by GC, the names of 
surrogates should be changed to reflect 
the surroqato used. 

- Matrix spike/spike duplicate 1 spike and 
spike duplicate per 20 samples of similar 
matrix reported on Form 3 .  

- Method blank reported on CLF Form 4 .  

For volatiles ,by GC, a similar format 
w i l l  be used as C f 9  Form 4 for blanks. 

- GC/MS tuning for volatiles/semi-volatiles. 
Report: results on E a r s  5. 

- Initial calibration data reported on 
Form 6 .  

For volatiles by GC, the initial calibra- 
t i o n  data with response factors m u s t  be 
reported. 

F o r  p e s t i c i d e / P C B  data Form 9 must be 
used f o r  ca l ib ra t ion  data. 

- Continuing calibration GC/HS data 
reported on Fa= 7 .  

For volatiles, G I  data, Lle response 
factors and their percent differences 
from the initial must be reported, 

Control Chae 

F o m  1 or Sect. 9 
l/Sample cbroma- 
toqrams/and mass 
spectra 

Form 2 

Farm 3 

Fom. 4 or Sect. 9 a' 

FOrz 5 

F a n  6 

No Fors 



Method Requirements Deliverables 

Organics - Iaternal Standard Area for V o l a t i l e s  F o m  8 
( cont ) and Semivolatiles. 

- For pesticides/PCB data, the U P  P e w  9 Form 9 
must be presented. 

No chromatograms or mass spectra are 
presentod for  calibration, These data 
should be f i l ed  in the  laboratory and 
available if problems arising in reviewing/ 
validating the data. The calibration 
i n t o n a t i o n  should b e  available for 
checkinq during on-site  audits- 

- Internal standard area for G C m  analyses 
C U  Fom V I I I  shall be supplied. 

- Second column confirmation shall be dme 
for all GC work when compounds are 
detected above reporting l i m i t s -  
Chromatograms of  confirmation a t  b e  - 
provided, 

Xetals - Level C, requirements Deliverables 

- Sample results w i t h  C I 9  flagging system CIZ ~ o r z  1 or 
Sect. 9 

- Initial and continuing calibration CLP Form 2 ,  
Part 1 only 

- Blanks 101 f requenq  Form 3 

- Method blank taken throuqh.digestion Form 3 or Sect- 9 
(1/20 samples of same matrix) 

- I C F  interference check sample Form 4 

- Matrix spike recovery (1 per  20 samples Forp 5 ,  Pa= b 
o f  similar matrix) 

- Postdigestion spike sample recovery f o r  Form 5 ,  Part 2 
I C F  metals. Only done if predigest spike (never used for 
recovery exceed CLT l i m i t s .  GFAA work) 

- Postdigest  spike f o r  GFAA Recwery w i l l  be 
noted on raw data 



Method Requirements Deliverables 

Metals - Duplicates (1 per 20  samples w i l l  be 
(cont) s p l i t  and digested as separate) 

Fonn 6 samples 

- Method blank seike information w i l l  be Control chart 
plottad on control chart, one per batch 
of samples procassod. 

- Standard addition. The decision process Fern 8 
outlined in CLD page E-3 w i l l  be used to 
deteraine when standard additions are 
required. 

W e t  
Chenistzy Lavsl C 

times. 

- Blank spike l/batch 

- Method blank l/batch 

- Sample results 

- Matrix spike/spike duplicate or 
calibration infannation 

Control chart 

Report: result 
No format 

Report result 
NO forsat 

Report result if 
applicable 

- Calibration check report percent RSD Report percent 
or percent difference from initial or percent difzer-  
ca l ibra t ion  ence 
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LABORATORY DATA VALIDATION 

FUNCTIONAL GUIDELISES FOR EVALUATING ORGANICS ANALYSES 

INTRODUCTION 

This document is designed to offer guidance in h b o n t o r y  data evalu=tion and 
validation. In  some aspecs,  it is equivaIcnt to a- Stmdard Operadng P roccdur~  (SOP). Ia 
other ,  more subjec:ivc a r t s ,  only general guidance is offered due to the complexities ar,d 
uniqueness of  d x a  relative to specific samplu. These- Guidelints havc been updrtci to 

include all requircrncnts in the 10/86 Statement of Work (SOW) for Orgznics and 10/86 SOW 
for Volariles. 

Those a r = s  where specific SOPS are p o ~ i b l t  a r t  primzriiy a r e 3  in w n k h  &!ici:iv: . -- 
pcrformancz requirements are csrablkhed. These a r e s  also co r re s~ond  :a Spcz:r:c - r e q u i r e m c ~ u  in Agzncy cgnrracn. i hese requirements are cmcerncd with s~ezi i icst ions ~ h z :  
are  nor sample degtndcnr; t h y  sgecify pcrforrnanct requiremenu on mat:crs that siocid 'c: 
fully under a laboratory's control. These specific a r c 3  include blanks, ca1ibr;rtion sanczrds. 
p e r f o r i n a n c ~  evaluxion standzrd materials, and tunino,. In particxhr, misakts  such as 
c=ic-dation a?.& t raxcr ip t ion  errors m x t  be r e d i e d  by rembnission of c=rxc:?b d::? st?$!s. 

-. lnis d o c ~ r n e n r  is intended for  technical review. Some ar:x at' oq.rer!27 ttr.x.een 
rc=hcicd review and Contrac: Cgmpiiance Screenin2 (CCS) exkt; however. coctrzc: 
compiianc= is not intczded to be a goal of thcse guide!ines, It is assumed that the CCS is 
available and can be utilir& to assist in the d ~ t a  review procedure. 

All dzta reviews musr have, as a cover sheet, ;St Organic R c g i o i ~ l  D z : ~  . -. . 
A s ~ ~ s s i ~ c f i t  (ORDX) form. If  nmds to ry  ac:ionr a r t  required, they should be $;c~:::c=;!;i A* . . 
?.0tCd on this form. In addition. this form is to be used to summariz~ overall 6er:c:cnc:es 
-.?quiring artexion.  z we!l s senern1 hbon to ry  periorrnmce 3nd any discernible :.-clds i: 



the quality of the d3t3. (This form is not a rcplacernenr for the d3t3 review.) Suff ic ient  
supplcmtntsry documentation must accompany the form to clt3rLy idzntify the proclems 
associated with a Case. The form and any attachments must be subrnirted to the Conrrac: 
Laboratory Program Quality Assurance Officer (CLP QAO), the Regional Deputy P r o j e ~ ;  
Of f i cx  (DPO), and the Environmental Monirorinz Systems Labarstory i n  Las V e ~ l - s  
(EMSL/LV). 

It  is the- responsibility of the dam reviewer to notify the Regional DPO c o n c ~ r n i r . 2  
probltms and shortcomings wirh regard to labontory d3t3. If there is an urzcnc requirement, 
the  DPO may bt contacted by tcIephone ro expedite correcrive action. Ir is recommecaed 
that all items for  DPO action be presented at one time, In any c u e ,  the Organic Rezional 
Data Assessment forin musr be cornpletcd and submitted. 



In order  to use this document effcctiveiy, the reviewer should have a general 
overview of the Case ar hand. The c x x t  number of samples, their =signed numbers, their 
matrix, a n d  the number of laboratories involved in their analysis arc essential inforrnzrion. 
Background information o n  the sire is helpful but often this inCormation is very dif5culr 70  

l o a r e .  The site project officer is the best rourc: for  answers or  further dircc~ion. 

CCS is a sourca of a large quantity of summarized information. It  can be used to 

alert L.!c reviewer of problerns in the Casc or what may-be sample-specific problems. Tni r  
information may be utilized in d x a  vaiidauon. If CCS is unavailable. those criteria a i f ec~ inp  
dzta validity musr be addrtrscd by the data reviewer. 

Cxcs routinely have unique samples which require special ariention by rhe reviewer. -. 
Field blanks, fie!d duplic3tes, and performance audit samples nerd to be identiiied. I nc 

s s r n p l i n ~  r ~ o r d s  should provide: 

1. Projecr 0ffic:r for  sire 

2. Comp1e:c list of s3m;llcs with not;ztioas on 

a) sample niarrix 
b) blanks' 
c) field duplic~rer* 
d) field spkes*  
c) QZ audit sample* 
f )  shipping dates 
g) Iabs involved 

* If applicable 

The chain-of-cmrody record i ~ c l u d e s  sample desc5pcions and dare of  sampiiz" 
A l t k o ~ ~ h  s a m p l i n ~  d ~ c  h not addresed  by contract rcquircmcnrr, the reviewer n m r  t z k  
inro actaunt lag times b e w e e =  sampling and shipping while axezsing sample holding t i c s .  

The  C s e  N a m r i v c  is mother sourc: o i  gelrcral ififomarion. Noratle p r o b l e ~ s  sirs 
rnrtricts; i r~uff ic ienr  $==pie volume for  lollysis or  rcmaIysis, aad u n u u l i  e v e l o  s iou ld  t?  
found in the Narrative. 



VOLXTILES AND SEMIYOLATILES 
PROCEDURE 

The requircmcnts to be checked in validation arc lisred below. ('CCS' indicltes that 

the conrracru~l  r eau i r t acn t s  fo r  these items will 3150 be checked by CCS; CCS requirer=ents 

Y 
are not always the szme as the dzra review critcris.) 

I. Holdins Times (CCS - Lzb holding times only) 

1 GC/MS Tuning 

111. Calibration 

o Initkl (CCS) 

a Continuing (CCS) 

IY. Blanks (CCS) 

VI. Matrix Spike/Matrix SpijEc Dupl i a t e  (CCS) 
. . . .. 

VII. Field Duplicates 

1 TCL Compound Identification 

. X. Compound Quaatiraticn and Rtgorted Detection L k i u  

XI. Tcnta t ivdy Idcntificd Compounds 

XII, S ysrern Performance (CCS) 

XIII. Overall Assessrncnr of Bta for  a CYC 



I. HOLDING TThIES 

T n e  objec:ive is, to asc=r:ain the validity of rtsultr b s c d  on the holding timc of the 
sampIe from t ime oi col1ec:ion to timc of analysis or sample prep ra t ion ,  as 
appropriase. 

B. Cri teriz 

Technicd requirements fo r  sample holding ti& have only been csrablishtd f o r  watzr 
matrices, T h e  holding times for soik are cuncntly under investiqation. Whcn the 
results arc available they will bc incorporated into 'the &ta evaluation Frocczs. On 
W o b e r  26, 1984 in Valumc 49, Number 209 of the Federal Register, page 43260, the  
following holding rime rtquir~mcntr  were esub1izhed under 40 CFX 156 (Clem Water 
Acr): 

Pur~esbies; If unprererved, aromatic voIatilcs musr be analyzed within 7 dsys 
and non-aromatic valaulcs must be analyzed within 14 &ys. If preserved with 
hydrochloric acid and stored at 4-C, the3 h r h  aromatic and iton-aromatic 
volarilcs musr he analyzcd within 14 days. 

Extrac:abic~ (Indudes Basc/Neumls and Acids): Both $ampies and extrrics 
must bc preserved at 4-C, Samples must be exracted within 7 days and th? 
cxtrac: musl be analyzed within 40 days. 

C. Erdua t ion  Procedure 

Acrual holding t i zes  are esublished by comparing sampling date on the E?.4 S a ~ ~ i c  
Traffic R c p r r  with &ter of analysis and/or txtrac5on on Fom I. Ezxnhe :he 
sampIe records to determine if samples were properly prtzervcd. (If ~ h e t c  is nt:. 
indicauon of pruersatian. it must be assumed tha: the samples are cnprc~crvcd.) 

D. Action 

If 40 CFX 136 holdins tines are exceeded, flag all pasiuve rtrults zs es:irriate:! (J j  
.and sample quanriration limits as estimated (UJ) and docu~en t  that h a l d i n ~  rimes 
were cxc:=ded. 

The foIIawing table illustrates when the quaLifiers are to be u c d  for volariles: 

,M3trix Preserved 7 7 my. > l d l h v r  

Watcr ?ro ~ 1 1  aromatics All compounds 
Yes None A11 compounds 

1, If holding times ar t  gronIy exceeded, either on the fint analysis or w a n  rc-  
analysis, the reviewer must USE professional judgmcat to determice tfic 
rd i sb i l i ty  o f  the d a u  and the c f f c c s  of additionaf stomgt or, the sampie 
results. The rtvitwcr may dcterrninc that non-detect data arc unusable (R), 



2. Due to limited information concerning holding times for soil samples, i t  is leFt 
to  the discre~ion. of the data reviewer to apply water haIding t i n e  criteria to  
soil samples. 

A Objectire 

Tuning and performance criteria art established to ensure mass resolution, 
identification and, ta some degree, sensitivity. These criteria arc not sample specific; 
conformance is dctermincd using srandard materials. Therefore, these criteria should 
be met in all c i r c u m s ~ c c s .  

B. Criteria 

30.0 - 60.0 96 of m/z 198 
less than 2.046 of m/z 69 
less than 2.0 46 of m/z 69 
40.0 - 60.096 of m/z 198 
less than 1.0 96 of m/z 198 
.base pezk, 100% relative abundancz 
5.0 - 9.0% of m/z 198 
10.0 - 30.095 of m/z 198 
greater than 1.00% of m/z 198 

' 

present, but less than m/z 443 
grcatcr than 40.0% of m/z 198 
17.0 - 23.0% of m/z 442 

2. Bromofluorobenzent (BF3) 

50 15.0 - 40.046 of the base pczk 
75 30.0 - 60.0% of the base pczk 
9 5 base pezk, 100% rtiativc abundance 
96 5.0 - 9.0% of the base & 

173 less than 2.046 of m/z 174 
I74 grtzter than 50.096 of the bast peak 
175 5.0 - 9.0% of m/z 174 
176 greater than 95.056, but l tss than 101.0% of m/z 173 
177 5.0 - 9.0% of m/z 176 

As contncts arc modified, new critcrh would then apply. 

.- .-. Erzluatioa Procedure 

I ,  Verify from the 'raw data that the mass calibration k correct. 



2. Compare rh t  data prestnted on tach GC/MS Tuning and MYS Calibration 
(Form V) with eacn m a s  listing submitted. 

3 Ensure the following: 

a. Verify that Form V is present for each 12-hour period szmpies arc 
analyzed. 

b. The laboratory has not made any tramcriptioa errors. 

C. T h e  appropriate n u m k r  of significant figures has been re7ar:eb 
(number of s igni i iunt  f i g u r ~  given for each ion in the ion abucdanc: 
criteria column). 

d- T h e  laboratory has not made any alcuIation errors. For example, the '% 
mass of m/z 433 rtlativc to tfie m u s  of m/z 442 k calcxlated csing it? 
following tquauon: 

re!auvc aoundsnct of m/z 442 

4. If possible, veriiy that s p c c n  were g e n t n t t d  using appropriztt oack3roc.?d 
subtmction techniques. Sinc: the DFI?? and BFEl spectrr arc obrzicc",~rcrn 
chroma~o~raphic  peaks that should be free from coe!urion ~ rob iez" ,  
background subtraciian should be straightforward and dcziq~ed only tc 
e!iminate column bIced or insuument background ions. 33ckgrouz6 
sunrrac:ion actions resulting in spec:ral distortions for th t  solt Furwcse c; 
meeting the contrac: specifiauom are conuary to t5e qu i i ry  z s u r m c z  
objecdvcs and an therefore unac:=gtabIt. 

D. Action 

1. If m u s  cdibratioa is in error, chssiiy ail associated dau u n ~ a ' c l s  ( X ) .  

2. If ion abundance criteria are not met and the dats in question a:t needed oz 2 
prioricy buk, p r o f a i a n d  judgment may be appiied to deccraiat  to whz: 
extent the data may be udiz td ,  Guidelines to aid In the appiic=rion o f  
professionaI judqmtat  to this topic a r t  discused as followr 

b Dm? - n e  most c r i t i d  fac:on in the D m ?  criteria arc thz 

non-iastrumcnr specific rtquircnenrs that arc also not unduly aKec:ed 
by the lou t ion  of the specwJm on the chromatographic profile. R c  
m/z I98/199 and 442/413 nrios are critical, Tnut ntios ar= based o n  
the natural abundancts of C x h n  12 and Carbn  13 and should d w v s  
bc met. Similarly, the m/z 63, 50, 197, and 431 rt!ativc a9undsccx  
indicate the condition of the inrtrument and the suiubiiiry o f  :kt 
resolution adjustmeat and arc v e r j  ~ C ~ ~ I X L  N o t e  :?A: :i! a:' :kt 
fortgoinq abundanczr reiatt to ad jacmt  ions - they art ::iativ:!y 
insensitive to difftrencts in instrument design and position of the 
sptc:rum on t!!e chromztognphic profile. Far the ions at - m j z  5 1 ,  127, 
and 275, the ac:ual relative a b u n b n c e  is not as criticzl. r c r  instlric:, 
if m/z 275 hu 4046 relative abundmct  (crittria- 10-3045) and other 
criteria are m a ,  the deficiency is minor. T h e  rt!scivt a b u n c x c :  o f  



m/z  365 is an indicator of suiuble instrument zero adjustment. If m/z 
265 rch t ive  abundance is tcro, minimum detection limits rnzy be 
affected. On the other hand, if m/z 365 k present, but less than the 
1% minimum abundance criteria, the deficiency is not as serious. 

b. - BF3 - As with DFTPP, the most important factors to conride: a r c  the 

empirical resuits that are re~ativtly insensitive to location on rhe 
chromtltographic profiIc and- the type of iosr rumtn~r ion .  T'nereCore, 
the critic31 ion abundance criteria for BFB are the m/z 95/96 n t io ,  the  
174/175 ratio, the 176/177 ratio, and the 174/176 ratio. The r th t ive  
abundanccs of m/z 50 and 75 ase of lower impxrancc. 

3. In line with the above discussjon, an expansion of minus 25% of rhe low limit 
and plus 25% of the high limit for seIected iom may be appropriate. Far 
example, in DrrPP the m/z 51 ion abundance criteria mignt k expanded 
from 30-605 of m/z 198 ta. 22-7596 af m/z 198. 

a The compiete expanded criteria for DFTPP and B F 3  ar t  25 foiIows: 

m/t ION ABUNDANCE C R T E R I X  

22-0 - 75.046 of m/z 198 
l c n  than 2.046 oi m/z 69 
less than 2.096 af m/z 69 
50.0 - 75.096 of m/z 198 
less than 1.0% of mlz 198 
base pedc, 100% rc!ativt abundance. 
5.0 - 9.0% of m/z 198 
7.0 - 37.096 or' m/z 198 
g r a t e r  than 0.75% of m/z 198 
present, but I t s  than m/z 443 
greater than 30.0% of m/r 198 
17.0 - X.046 of m/z 442 

2) Bromo~uorobc~zenc  (Em) (Expanded Criteris)' 

50 11.0 - 50.0% of the base pt& 
75 22.0 - 75.095 of the bare pezk 
95 bare pezk, 100% relnuve abundanec 
96 5.0 - 9.0% of the base peak 

173 Iew than 296 of the base pesk 
174 greater than 5096 of the base peak 
175. 5.0 - 9.096 of m/z 174 
176 g r a t e r  thnn 95% but Iw than 101% of m/z I i d  
177 5.0 - 9.096 of m/z 176 

'w Doe NOT change contmct rtquiremenrr. 

b. If r e d u  fzll within these expanded criteria, data may be acc:=ltsble. 

c. I r  results fail outside these expanded criterb, a11 d3ta are unuszbie (R.1. 

8 2,'33 



- d. These criteria do NOT establish new cgntrac: requirements. L U ~ I I I Q ~ ~  

laboratories met:ing expanded criteria but not meetins contrsc: 
r tquircmtnts  a r t  NOT in compiiancc. 

e. Decisions to use analytic31 d3u  associated with DFTPP and BF3 tunes 
not m c c i n g  contract requiremenu should be cltsrly noted on the  
Organic Regional h t a  AsesSment Form. 

f. If the reviewer hu r cvon  to beiievc rhat tuning crireria were achieved 
using techniques that distorted or skewed the specrra, fzll 
docamentation on the tuning q u d i v  control should be obtained. If thc 
techniques employed are found to bc at variance with ac:~?teC! 
pmctics, the quality assurance program of the laboratory may merit 
evaiuauoa. 

X-  Ir is up to the reviewer's disattion, based on profcssicnal judgment, i o  
flag data associated wich tunes mes ing  expanded criteria. bur not basic 
criteria. IT only one eicmcnr fall$ within the expaaded criteriz. no 
quaiificauon may be nctdcd, On the other hand, if sevcr=l &:s 
t l e m c n ~  are in h e  expanded windows, all associated data clay rnzrir a;l 
esrirnared flag (J). Tleve  note rhat the data reviewer is car re=,c i r? i  i c  
use expanded e r i r e r k  Tne kcviewer nay srill choose to E':az ail c s z  ... 
associated with a tune not meering conrncz criteria as uncszjie (7.) :: 
ir is d t ~ m t d  appropriate, 

Compliance reqt i i rcaenu for satisfac:ory insrrurnt=t cdibration are es=ciishcd :{. 

ensure that the instrumcat crpablt of p roduc in~  acteptabiz qs.a:iradvc c;r: 
Initial cdibrarion demons :mt~  that the i n x m n e n t  upable of a c : y ' s b l ~  b- :* 

pcriorr=mc: in the ksinning, and continuing d i b r a t i o n  c h c c h  COC~E:?-: 

sstisfac:ory nainre=3nc: and adju tmen1 of thc imaumcn t  on a day-to-day b ~ i s .  

B. Cri tcria 

Cdib ration 

a. Yolarile and ScmivoIauie F ~ C U O ~  - -+. 
1) All average Relative Respame h c t o r ~  ) f o r  1 ~ -  

compaunds murt be 1 0.05. 

2) All Percent Rehrive Sondard Deriatiom (%XS3) musr he 

< 30%. - 



ng Calibration 

) All Rehuve Rcspmsc Facton (RRF) fo r  TCL cgmpoundz must 
be 2 0.03. 

! All Ftrcent Difference (%D) must - be 5 2%. 

- 
1) Chctk and r b h t c  the RRF and RRF for one or mare 

vobdc and srmivohtilc TCL comgounds; verily that thc 
rcuicuhted d u d s )  a g r m  wilh the labamtory regorred 
vziuc(s). 

2 )  Verify tthu dl volatile and stnivolrule TCL c~mpounds  h w e  
avczage Rthuva Respaate Facrots of at' l a s t  0.05. 

U - S ~ a d u d  deviation of 5 rupcnte faczars 

1) Check and r d c u h t c  the 95XD for oat or more TCL 
cornpan& verify that the r d a f m d  value agr= with the 
labomtory repofled due. 

2) verify h t  all TCL campoundr (vohtilc and semivohtililc) have 
a 56RSD of i 3096. - 

If erron are dctcred in the afcuhtions o i  either [he RRF or the 
%RSD, pcriorm a more camprencasive redc3iation. 



2. Continuing Cslibntion 

a. Evaluate the RRF for a11 TCL comwun& 

1) Verify that all volatile and semivolatile TCL compounds have 
Relative Rtspoase Faczon of at Iezt  0.05. 

b. Evaiuate the Percent Difference and verify the foIIowing: 

1) Check cdc-~latioa of !% Diffcrenct (%D) beween i n i r i i  
calibrarion avemge Relative Respame Facron and continuing. 
d i b r a t i o n  RcIarivc Response F~ctors for one or n o r c  
compaunds, using the following equation: 

--. 
RRFI = avenge re!ativc response fnctor f:;: 

iniriaI cdibration. 

RRFC = rc!ative response factor from 
continuing alibration simdard. 

2 Verify that the %D is 5 25% for ail volatile and serzivoiacik 
TCL cornpaunds- 

C. IT errors art detected in the d c d a t i o n s  o i  eitner L L , ~  XX' o r  :kc 53 
perform a more c o m p r e n e ~ i v e  r e d c ~ l a t i o a .  

D. Action 

I .  Initial Calibraiion 

a. If acy volatile or renivokri1c TCL csnpound result h l s  a3  a v e ~ z e  
Rchrive Respanse Facmr o i  Iess ~5an 0.05: 

I) Raz positive rcsuIts for that canpound as estirnaied (J). 

2) Rag non-detccx for that compound as unusable (2). 

b. If any volatile o r  scmivoIatilt TCL campound has a % R%9 of 3rt2:er 
than 20% 

1) Fag positive ruults  for that compound ar cstimsred ((f. 

2) Yon-detects m y  be qualified using profcssionai judsrncn,t. 

a. If any volatiIc or scmivol~tilc TCL compound h x  a Rc!3tivc Xcs;cnse 
F n c m  o i  less than 0.05: 



1) FIag pasitivc results for that compound as estimated (1). 

2 )  Flag non-dcitcts for that comgaund = unusable {R). 

If any volatile or scmivolatiIc TCL compound has a 5 Difference 
between Initial and Continuing Calibration of g r c ~ t e r  than 25%: 

Y 
1) Rag ail wsitivc r ~ u l u  for thar compound as estimated (1). 

2 )  Nan-detects may be quaiificd usinq professional judgmczt. 

The assessment of blank aralysis results is to determine the tristencc acd c lagn i t~dc  
of contamination problems. T h e  criteria for evaluation of blank apply to any blank 
associzted with  the sampies. If p r o b l e ~ s  with anv blank exist, all dara associzredwith 
the h e  must be e a r t u l l y  cvaIuatcd to deternine whether or nor thtra is an i n h z e - r  
variabiliry in the d a n  for rhe Case, or i i  the problem k an koiattd ac=xresce  nc t  
ar'fcczing other dam 

Criteria 

No connminants should be prtscnt in the blank($). 

EvaIuatioa Procedure 

1. Review the results or' all associated blankfs), Form I(s) azd raw d a u  
(chromaro~mm& rcconsrruc;cd ion ~Sromatograms. qumtimion re:om or d3n 
syssem printouts). . . 

. . 
2. Verify thar Method Blank analysis has been reported per mmix, per  

cooc=nmt ion  level, for  etch X / M S  systez wed to anaiyze YOA sz.-,pies. 
and fo r  t3ch extrac:ion batch for sc~i~olatiIc5. Tne reviewer czn u c  the 
Method Blank Surnnarj (Form IY) to assisr in identifying sampies associated 
with each Method Blank 

Action 

Action in the a t  of umuihble blank results de-jcn& on thc circgmstances and origin 
of  the  blank. No pasitivc sample results should he r ewr tcd  unless the c o n c ~ n t n t i o n  
of ihc compound in the ssmplc exceeds 10 times the amount in any blank for  tke 
common contaminants listed below, or 5 times the amount for other c3rnpounCs. In 
i m t ~ n c e s  where more than one blank is mociatcd with a given sample, qudific3don 
should b e  based upon a comparison with the ~ s o c h t e d  blznk hming  the hi3ncsi 
conccnrrstion of a contaminant. T?e results must not be corrcc:cd by subrnc:ing azy 
b h n k  value. Speciiic aczions arc as f o l l o w  . 



1. If a compound is found in a blank but ~JJ found in !he sample, no ac:ion is 
taken. 

2. Any compound (other than the five lisred below) decesed in the szmpie. 
which was also detecred in any associated blank, must be qudi i ied  when the 
szmple concentration is less than five times the blank concznr~ t ion .  For  the 
f011owing five compounds, the results ar t  qusliiied by titvatin2 the limit  of  
d t tecr ioa  when the sample c o n c ~ n t n r i o n  is less than 10 times the b lmk  
conceatrarion. 

Common lab contaminants 

a. Methylene chloride 
b. Acetone 
c. Taluene 
d. 2-buran~ac 
e. Common phthaiate esrca 

I h e  rwiewer  should note that the blank anaIyses may not i rvo ive  ihe s a x e  
weights, volumes, or diiutioa faciors as the associated sampIes. These izc;ors . . 
must be take2 into consideration whca applying the 5x and 10.t cr::tr:a, such 
that a comparison oi t h e  total amount or' con~rninar ion  is acxai ly ~ z d e .  

Addirioaally, there may be irrrrances where little or no con:-.slin=tion WE 

present in the assacizttd blanks, but qualificxion of the s a n p i t  was d c e z e i  
necessary. Coatamin~uoa introduced throusi-A diIutioa water is one e x a a x x .  
Although it  is not always possible to determine, icstanczs of this 0c=~xrin3 cs:: 
be detected whez conraminants are found in thc diluted stmpk rtstrlr, but arc 
absent in the undiluted sample result, Since both rezxits =re not r o u t i a t ! ~  
re?ortcd, it may be impassibIe to verify this sour:: of czn:xzirarioc. 
Eowever,  if the reviewer dtrtrmines that rhe contamiaarioa k from a sourc: 
other than the sample, he/shc should qualify the dam. In thk c z e ,  the 5.r o r  
lox rule drxs sot apply, the sample value shouId t-z rewrttc! as a con-ce:~c:. 

J. f h e  fonowing arc exam-pies of applying the blank ~uali i icat ian zzidc1ir.c:. 
Certain c i rcumsuncx may warrant deviations from ~ x s e  g ~ i d t i i ~ t s .  

C s c  1: Sampie result k grwrt r  than the Coatrac: XcquiredQusnciat ion 
Limit (CRQL), but K leu than the required amount (5x or 10x) 
from the blaak rcsuit 

Blank RcsuIt 7 - 
I 

CXQL 5 5 
5hmple Result 60 ?O 
Qualified Sampk Result 60U SOU 

In the example for the IOx ruie, sarnpie results less than 79 (cr 1,; 
x 7) would be qualified as non-dc!ecz. In the =e or' the 5.r r ~ i e .  
sample results less than 35 (or 5 x 7) would be qazliiied 3s non- 
dcr t t r .  



Slrnple result is Ias than CRQL, and K a h  less than rhe rcqzired 
amount (5x or  lox) from the blank result. 

Rule - 
& 

Blank Result 6 6 
CXQL 5 5 
Sample ~ c s u i t  4J 3 J 
Qualiiitd Sample Result 5U 5U 

Note that d a u  are oat reported as 4U, as this would be rt;rorted as 
a detection limit below the CRQL. 

Sample r s u I t  is greater than the required amount (5x or lox) f rom 
the blank result. 

Blank Result 10 ! 0 
CRQL 5 5 
SYnple Result 110 60 
Qualified Sample R u u l t  I10 50 

For both the 10x and 5% rules, sample r t s u l s  exc==bed the 
adjusted blank raultr of 100 (or 10x10) and 50 (or 5:10), 
rerpcctivtly. 

4. If gross c o n m i n 3 t i o n  exists (i.e., saturated peaks by GC/MS), ail c o ~ ~ o c a c s  

a f f e c e d  should be nagged as unusable (R), due to interfc:enct, in all s z z p i c s  

a' 
5 .  If inordinate amounts of  other TCL compounds are foucd ar low Ievtb iz :he 

blank(s), it may bc indimtiye of a problem at the laboratory and skouia  t e  
norcd in the dam review comments which arc forwarded :o the DTC). . , 

6. Similar comidcrarion should be ~ i v e n  to mC campounds wSic5 arc found ir; 

both the sample and associxted blsnk(s). (Scc 52cuon XI for  TIC g?liamcz.) 

V. SURROGATE RECOVERY - 

A Objectire 

Labontory pcrfomanca on individml nmpl r s  is established by mezns of s c i ~ i c g  
acrivitics. A11 samples are spiked with surrogate compoun& prior to ssixpic 
p r e p s d o n .  The evaluation of the rcrulu of these surraqnte spikes is not nccesrzriiv 
straightforward. T h e  sample i d f  may produce eifezrr due ro such fac:ors as 
inter icrcacts  and high ccncmmtions  of analytcs. Sine= the effects of the s x w i e  
mmrix are frequently outside the control of the labontory and may present re!a!ivci? 
unique problems. thc review and validation of data based on specilic sample 



frequently subjective and dernan& analytical experience and pmiessional juaqmcnr.  
Accordingly, this section c a n s i s ~  prirnariiy of puideiincr., in some c s e s  with severzi 
optional approaches suggtsted. 

B. Criteria 

Sarnpie and blank rurrogais recoveria f o r  volatilcs and srmivol~tiles musr be within 
limits as per applicable SOW (Form 11). 

C. E ~ d u ~ t i o n  Procedure 

1. Check raw data (LC., c h r o m z t o g w ,  quant list, etc.) to verify the recweries 
on the Surrogate Recovery (Form XI). 

2- The following should be determined from the Surmgatc R r o v c r y  iorm(s): 

a- If any surroqztes within a basc/ncutd or acid friction (or  0r.c 
surroqate for the YOA fmcuon) a r t  out of specification. or if any one  
base lnmml ,  acid or VOA surmqatc has a recovery of  l r s  r k x  10%. 
then rherc should k a reanalysis with surrosate resuits s:iil oazide  the 
i t  w. Whcn thcre are unaccapabie surragzre r rzovcr ier  
foilowcd by suc=cssfuI re-analyses, the Iabs a re  re:ui:e= ts repor; oniv 
the suc==~siui run.) 

b. T h e  lab has failed to prform 5athhc:orily if suroqzi: ;c-.~veries arr 
our of spec i i ia t ion  with no cvidenc= of rcgurgin2, reir.jcc:ion, or rc-  
extrac:ion. 

C. Verify ; h a  no b i d s  h ~ v e  surrogates outside the csiterix 

2.  Any time there arc two or more andyscs for a parucdar fnczion t k e  ;:vie-uer 

must determine wnich arc the best dara to reporr. 

Consideratiom should incIudr 

- ' a. Surrogate recovery (marzinal vs. gross deviairon). 

b. Holding times. 

C. Comparison of the values of the TCL compounds rcvr:ed ia c2ch 
fraction. 

D. Action 

For suriogate spike recoveries out of s p c i f k r i o n ,  the f o l I o w i ~ ~  approac.lcs 1:' 

suggested based on a review of a11 d a n  from the cue, cspechlly c3nsicering :he 

a. Positive rcsults for that fmc:ion arc flagged as estimated (J), 



b. Negative rcsuIu for that fraclion arc flagged with the sznpic  
quantitation limit as estimated (UJ). 

2. If any surrogate in a friction shows less than 10% recovery: 

a. Positive results for that fraction are flagged as estiniated (J). 

b. Negative resuits for that fraction arc flagged as unusable (R). 

m 

2. No quaiification with respect to surrogate- recovery is plactd on data uniess ai  

l e v t  two surrogates -art out of sgccification in the bse lneut ra l  or acid 
faction, or one in the volatile fraction, or unless any surrogate has a jess thzr, 
10% recovery. 

4. In the special case of a blank analysis with surrogates out of speciiicstion, the 
reviewer musr give special cornideration to the validiv of assaciared s:npi? 
data- T h c  basic concern is whether the blank problems regresent an isolarcd 
problem with the blank alone, os whether there is a fundamental problem with 
the analyric31 procss. For examplc, i i  one or mort  samples in the batch s h o ~ .  
acc tp tabl t  surrogztt recoveries, the rcvicwcr may choose to consider the biznk 
problem to be an isolated occurrence. However, even if this judgmezr a i l o w  
some use of [he affected dam, an;llytical probierns renain thst Eusr k 
correercd by the laboratory. 

These data arc gencr;lted to determine long-tern precision and ac=:ncg cf tk? 
analytical mtihod on various matrices. These dau alone cmnot be used ;o cvalcat: 
the precision and accuracy of individud samples. 

2. Relative Percent Diffcrcncts (RPD) between matrix spike and matrix spikc 
duplicate recoveriu must be within the advisory limits establisktd in ;kt 
appropriate IF3 and on Form III. -- 

C. Evaluation Procedure 

1. Inspect results for the Matrix SpikcjMauix Spike Dupliczrt Kccavery ( f o r =  
111). 



Action 

YO ac:ion is taken on Matrix Spike/Matrix Spikc Duplicate (MS/MSD) data alone to 
qualify an entire Cazc. However, using informed proiessional judgment the  d l r l  
reviewer may use the matrix spike and matrix spike dupiicare resuits in con junc t ion  
with other  QC c:ireria and deternine the need for some quaiii?ic2tion of  the data. 

Tnt data reviewe: .should first try to d c r e r ~ i n t  to wnst extent the  rcsu1.t~ of  ti..? 
-9 

TVIS/MSD affect the associated data. i n i s  dertrminscion should be mzdt  with r e ~ x a  ts 
the MS/MSD sarnpie itsdf as well as spec;& anaiytes for all ssmples ~ i o c i a t t d  with 
the MS/MSD. 

In &ose instances where i r  c3n be determined thzt- the rtsults of the MS/MSD affe::. 
only the sample spiked, then qudification should be h i r e d  to this sx!?.pIt alone. 
However, i t  may be dzrtrmined through the MS/'MSD results thzt a l3b is havine 2 

systerrratic probIem in rht  analysis of one or more analytes, which a K x s  ail ass;ci;:?i 
sampies. 

Tf a field b h k  was used for  the MS/MSD, the information nut i? i zc iydt t  c n  
the ORDX form. 

VII. FIELD DUPLTCXTES 

Cri tcria 

E r d u ~ t i a n  Procedures 

- --. 
SampIcs which art fic!d duplicztes shouId be identified usin2 E?x S t ~ l i e  ::=i::c 

-* Re;oris o r  s x z p k  fie!d sheers. l n e  reviewer should campare the r:sc!is :c?or:?= in,: 
each sample and ctlculatc thc X:!ative Percmt Diiiertnce (RPD). 

Any evaIuation of the field d u p l i a t t s  s$ouId be provided with tkt  ::viewer's 
comments. 



VIII. TWTERNAL S T A N D A R D S  PERFORh1 AVCE 

Objective 

1nte:nA Standards (IS) performance criteria e m u r e  thzt GC/MS sensitivity and rtspozsz 
is stable during every run. 

Cri t zria 

1. Internal standard area counts muss not vary 3y more than a fac:or or' t = r . ~  

(-5096 to +loo%) from the associated cd ibn t ion  standard. 

2.- Tne  rerention time of the internal standard must not vary more than 530 s e c m c s  
from the associated cdibration sran-dard. 

Evduation Procedure 

1. Check raw data (Lee, ckorr,ztograms, quantitstion lists, e x . )  to verii':~ t.'.: 

r~=over ics  re70r:zd on the Intzrnal Standard Arc3 Summary (F3m ViiIX, Vi I I3 ) .  

7 . Verir'y that all re:cntion times and IS a r e 3  arz a c = q n b l e -  

2.  A n y  time there are two analyses for  a partictrlar fracdon. ;he reviewer czs; 
dztcrmine wnich are  the best data to report. Considesrions should ir,c!ucc: 

a. Magnitude of the shifr. 

b. EoIding tines. 

C. Comparison of the values of the iCi compounds rc;or:cd in c ~ : l  izctic:. 

Action 

1. If an IS are= csunt is outside -50% or + l o 0 3  of the associ~rcd s:acdzr2: . .  
, 

a. Positive results for  cornpartads quantitztcd using thar IS ar= f l : ~ ~ : r i  t r  
estimated (J) for  chat sample frac:ion. 

b, Nan-detects fo r  compoundr qumtitzted using that IS are filggl-= wi:h 
sample quantitation limit d w i f i c d  as estimated (UJ) for  that s x i ; i e  
fraction. 

-- 
c- If extremely low area counts arc reported, or if perr'ornancz exhikits 3 

major abrupt drop-off, then a severe 1 0 s  of sensirivity is i n d i c x t L  
Non-dccec~ should then be fIa3gcd w unusable (R). 

2. If an IS rerention rime varies by more than 20 seconds, the c!x3rn=togxsh:c 

profiie for  that sxnolc must be examined to determine if any false positives o r  
ncgztives exist. For 5 h i . f ~  oi a large magnitude, the reviewer m y  cznsicer 
parrial or total rtjcc:ion of the data for that sample fna ion .  



IS. TCL COhlPOUND IDEYTTFTCXTTON 

A. Objective 

T h e  objecrive of the criteria fo r  GC/MS qualitative analysis is to minimize the n u m b e r  
of erroneous identiiications o f  compounds. A n  erroneous identification csn  either bz  a 
false positive (reporring a compound present when it is not) or a false nc!grive ( ~ o t  
regorting a compound thst  is present). - 

The identir'iczrion c r i t ~ r i a  czn be applied much more tlsily in derc=:inz false positives 
rhsn fakc ncsztives. Mare information is available due to the r c q u i r e z c n t  fa: 
submittai o f  data supporting positive identiiicztions. F e ~ ~ r i v e s ,  or non-de!cc:rd 
compounds, on the orher hand represent an absence of data and are, therelore, r c c 5  
more difficult to assess. 

B.  Criteria 

1. Compound musr bt within 3-06 reiativc rerexion t ine  (XRT) uzi:s o f  i k t  
s lndard RRT. 

a. All ions present in the standard m x r  spec:xm ar a reixivc iz:txir:~ zr?z::: 
than 10% be present in the sample s p e c u r n  

b. T h e  re!zrive intensities of ions specified above musi as r t=  within =2rjc: 
bewee3  the s:andard and s ~ m p i e  spectra. (Esznpie: For en ion wi:h r r  
atund:cc: of 5096 in the s a n d x d  spec:rJx, :he cor res ; landk~ s z g ~ i ?  fc: 
abundance nust be bcwe=n j045 and 70%) 

. . 
C. Ions grtstzr than 1094 in the s a n ~ i e  sperz lx l  bur not  j;:ts~r.: :.E ::: 

j t a n d ~ r d  spec rum must be considered and zc=ounted for. 

C. Evaluation P;acedure 

1. CSe=k that the RRT of reported cornpoucds is within 0.96 XRT znis cf ::-.e 
rcferenct  rtsndzrd, 

3. The reviewer should be aware of sinrstions (kg., high cmc:ntrr;ion srz;. iez 
-+ p r e c ~ d i n g  low canc:ntrarion nrnpics) whca sample carry-aver is a possi5iiii:~ azc 

shouid use judgment to determine if i n r t n m t n t  cros-contaminsrion has af;zr:cr, 
any positive compound identifxztion. 



I .  T h e  application of qualitative criteria for GC/MS analysis of TCL compound: 
requires proiessiond judgment. If it is determined that incorrezr 
idenriiica.tions were made, all such data should be flsggcd ar not de?ec:ed (U) 
or unusable (R). 

2. Professional judgment m a t  be used to qualify the d a u  if it is determined that 
cross-contamination has txcurred. 

Objective 

- l n e  objecrivc is to cnsurc that the reported quantiucion results and CXQLs are 
accurate. 

Criteria 

1. Compound quanriration, as wc!I as the a d j u i m t ~ t  of the CXQL, nus: be 
ca1c;lfatcd accordin3 to the appropriate SOW. 

2. Compound RRF must be ulcuhttd b a d  on the IS specifledin the SOW fc: 
that compound. Quantitation must be based on the qusntitation ion (rn/z, 
s ~ e c i i i t d  in the SOW. The compound quanriution must be b x c d  on the XRF 
from the appropriate daily staadard, mi 

Eraluation Procedure 

1. For all frac:ions, n w  dam should be examined to veri fy the cxrec: caic.tia:iot 
of all sample r ~ s u l t s  rcgorrcd by the latorarory. Qu2~ti:ztian lists 
chromatognms,  and sampic prcgahtioo lag s n c s s  s;7ould be mmpare",o the: 
rcporred positive sample results and qumriKarion limits. 

2. Verify that the correct internal standard, q u s n t k t i o a  ion, and RXF w t r t  csed 
to quan t iu t t  the compound- 

3. Verify that ~ 5 e  CXQLS haye been adjusted to reflec: all sampie dIiuzicns, 
concentrations, spiirs, clean-up activiria, and dry wcignt fac:ors that are not 
accounted for by the method. 

Action 

If there are any discre?ancies found, the laboratory may k cont3c:ed by 
desigmttd r tgresenutive to obtain additiond information that could r c sdv t  any 
differencrs. If a discregancy remains unrcsoIved, the reviewer must decide wnick 
v d u c  is the best value. Under these circumtunccs. the reviewer may dexr:int 
qudific3tion or' dam is warranted 



XI- TEIUTXTTVELY TDEPSTTFTED COhfPOUl'fDg 

A. Objective 

C h r o n s t o g n p h i c  peaks in volatile and rcmivaIatile fraction analyses that are no: 
target cornpaund list (TCL) analytcs, sunogatts, or internal standards a r t  potential 
tcntativtly identified compounds [TIC). iICs must be qualimtivtiy identified b y  
(GC/;MS) Iibrary s t x c h  a d  the identifications assessed by the dam reviewer. 

En Cri teri t  

1. For each sample, the l abra tory  must conduct a rnm rpecrni sezrch o f  the 
NBS library and rcjort  the possibIe identiry for the 10 l a r p t  VOA f ~ c : i c n  
peaks and the 20 largeit BNX fraction p t h  which are not surrogzte, interm: 
standard, a r  TCL campoun&, but which h v e  arcli/height grtzrtr than 10 
perc=.rlr o f  the sire of rhe nczrcst internal s tandard X C  resuits are r c ~ o r ~ t c ;  
for each sample an  rhe Organic Analyses Dau Sncet (Form I. Tic). 

&g SOW revision Ccobe r  1986 does not dIow the laboratory to rc;or: as 
tcntativeiy identified compoun& (TIG) any TCL compound which k prdperiy 
r t p k t d  in another fracdon. (Far exampit, Iarc e!uricz voiz;iie TCL 
compounds n u s t  not t c  rczorrcd as BNX TCs.) 

Guide!inef for tentative idendf i c~uoa  ar t  ar follows: 

a. Major ions (zrezter than 10% re!arive intensity) in :ke rcfc:=ac: 
spe=aum should be present.in the sanpie spec:rJm. 

b. - ~ n c  re!ativc intensities of the major ions should a p e  .;.i:hi= = 2 E  - 
between rhc sample and the refcrcnct spcz',ca. 

c. Moiecular ions present in the rtferenc: spcc t r~ rn  should be ~ r t s e n t  ic 
the sample spectrum, 

, , 

d. Ions present in the nmpie  rpcc:rum bur nor in the r ~ f e r s . c ~  z p z : r a %  
should k reviewed for possible background c o a r x z i ~ r t i o n ,  
intcrferznct,  or coelution of additional TIC or TCL csmpou;;ds. 

e. Whta the abcve criteria a n  not met, bu t  in the techniczl jadgmcz: oi 
the data reviewer or mass spec-ni inrerpreration s;e=iriis: the 
ide2ufic3rioo is corrcc:, rhe .data reviewer may rzwrr the 
idcnt i rkxion .  

f. If in thc dam reviewer's judgment the idcncificarion K u n c s a i n  o r  
there ar t  extenuating fac:on aifecung cornpaund idenri;?c:tionr, the 
X C  result may be reported u 'unkzown'. 

C- EvaIuatian Procedure 

1. Check the n w  dam to verify th31 the Izbonrory hu g e n e s r e d  a li3r3ry s z a r A  
fo r  all required pezks in the chromatograms (samples and blanks). 



2. Blank c h r o m ~ t o g m n s  should be txamincd to verify that TIC peaks present in 
samples arc  not found in blanks. When a low-level non-TCL campound that 
k a common artifacr or laboratory contaminant is dcected in a sanplc, a 

9i;s which thorough check af blank chromarognms may require Imking for pe,. 
arc less than 10 percent of the internal standard height, but presenr in the 
blank chromatognm at similar relative retention time. 

. 
3. All m u s  spectra in every sample and bhnk must be examined. 

4 .  Sincz X C  Iibrary sc3rchts often yield several andidate c o m p ~ u a d s  having a 
close matching score, all reasonable choices must bt cos idertd .  

5 .  The reviewer should be aware of common lahratory artifactslcontrmina~ts 
and their sourcts (aldol products, solvent prcscrvativts/rta~enr ccnxninsnts ,  
ere.). T'htsc may be present in blanks and not reparred as sample Tics. 

Examples: 

a. Common lab contaminants C02 (m/e 44),  siioxmes ( n / e  73), dicrhyl 
crher. hexant, certain freons {1,1,2-trichloro- 1,2,1-ci i i?uoroer:?~~~ or  
fluoro-trichloromtthanc), phthalarcs at levels less thzn 1GO ug/l c r  
4000 ug/kg. 

b. Solvent preservatives: cyclohexc3c is a mcrhyle3t chicride prercr -  
varivc. Related by-producu include cyc1ohexanone. cyc!ohexe~one, 
cyciohexanol, cyclohtxcnol, ch Io r~ydohexene ,  chIoroc~~c!onexanol. 

c. hldol rexzion producx of acetone include: 4-hydroxy-4-rncri::il12- 
peatmone,  4-me:n~i-2-penten-2-onc, 5,5-dhethgl-2(5E)-fu~zone. 

. . 
6. Octuionally, a TCL cdmpound may be idcnuficd in the proper a;=!y~ic;. 

fnc:ion by MU-urqet  library smrch procedures. even thousn it was ~ 9 t  F O ~ C C  
on th t  quanrit3tion lisr. If the total area quantiurioo  sod w u  us&, :k 
reviewer should request that the Iaborarory recalctlistt the result u s k g  t . 5 ~  

proper quantitation ion. In addition, the reviewer s;lauid cvaiuatc other 
sample ckromsrograms and check library rcfcren,c= rsen:ian t i n s  on 
quantit3rion l i so  to determine whether the faIse negztive rezult is an kciatcd 
occurrence or whether data from the tnurt Case may t e  nKe=:ed. 

7. TCL compounds may be identified in rmre  than one frac:iou. Y c i f y  :ha: 
quantitation is made from the proper fracuon. 

D. Action 

2. Ge3e.d ac:ions related to the review of TIC results are as folIawr 

a. If it is determined that a tenutive identitciation oi a nan-TCL 
compound is not 3cc:ptabie, the tentative idcntiiicition snouid c c  
changed to "unknown' or an appropriate identifiation. 



b. If ail contrac:udy required p n h  were not library sclrched, the 
designated r e p r ~ e n ~ t i v e  could request there d3u  from the h b o n t o r y .  

. TIC results which are not sufficicndy above the level in the biank should not 
be reporred. (Dilutians and sample s i x  must be taken into ac:ounr wnen 
comparing t he  amounts present in blmks and umpies.) 

4. When a compound is not found in any blanks. but  is a swipecrcd arriilcr o i  
common laboratory contaminant, the result may be flagged ir u n u s ~ b i e  (R). 

5 .  In deciding whether a library s a c s  resuit for a TIC represents a ie3iis:ic 
ident i i ia t ion ,  profc$sionai judgment must be exercised- If there n o r e  than 
one reasonable match, the raulr may be reported as 'either comwund  X or 
compound Y.' If rherc h a lack of isomer s ~ d f i c i r j .  the TIC result r m y  Sa 
chanqcd to a non-specific Lamer result (1.3.5-uimerhyi benzcze to trirnechyi 
benzene isomer) or m a compound c i a  (t-meby1, j - e h y l  benz~ne  ro 
substituted aromatic compound). 

6. T h e  reviewer may e ! e ~  to report all simiiar isomers as a total. (.All aikancs 

m a y  be summarized and reported as ton1 hydrocar'wns.) 

- 
I .  0 t h  Case facron may influent: TlC judgncn~. If a sample TIC rnl tc5 ir 

poor but  other samples..havc a TIC with a good lib- mltc i .  simiiar . rciz:ivc .. 
retention time and the same ion$, identiEation iniormation may t c  mi-rye- 
from the other szmple mC rtsulu. 

8. Physic31 constanu, such u bailing point. may 'R factored into prc ic~s ion ;  

judgment o f  TIC rcsults. 

During the period following Insuument P e r f o m a n c ~  QC check; (e.3. bizrh .  mzi:;. 
c:!ib:ation), c imges  m a y  oc;ur in the systezn 1h3t degrade the qualiry of ikc d 3 3  Whiie !r 
d e j n d a t i o n  would not be direcdy shown by  QC checks ontil ihe next r tqcircd t e r i c r  cf  
aoalyricd QC runs, a thoroush r ~ v i e w  of the ongoing d3la acquisition c3n yic!d indicziors G !  

i n s r r u m c ~ t  perfonnanc:. 

%me examples of i n s t r ~ m c n t  performance i n d i a t o n  for various fac:on 3:: ii 

followx - - 

1. Abrupt, discrete shirrs in recomtruc:cd ion chromatoqmm (XIC) tase!ir.e Z Z ? '  

i n d i a t e  grin or threshold changes. 

a. High RIC background levels or shirts in absolute rccntion times of in:crc-i 
s:andards. 



c. Exrraneous p e a k  

Loss of rcsoluhon as suggested by facmrs such as non-resolution of 2.4- ar.d 
2 3 -  dinitrotoluene. 

e. P e l k  t z i i i n ~  o r  pel* lpl i~t ing may result in inaccxntc quantirzrion. 

Continued analyriczl activity with degraded performance suggarr  hck 0f attention o r  
professional experience. Based on the instrument performance i n d i a t o n ,  the dzta reviewer 
must  decide if the system has degraded to the paint oi affecting data quaiicy or validity. If 
data quality may have been af fcaed ,  dau should be qualified using the rcviewcr'r best 
professional judgment. 

XIII. 

It  is appropriate for the data reviewer to make pro.fessiona1 juagmcco a i d  ezprerr -. . 
canccrns and comments o n  b e  validity of the o v e d  dam package for  a Cxe .  lnis 2 
parricoiarly app rop rh t e  for Cases in wnich there arc several critc:ia our of spcciiicz:ior.. 
The additive nature of QC fzc:ors out of ~pecificztion is difficuit to u s e s s  ii- an  0bjec:ivc 
manner, but the reviewer has a respomibility to iniorm uses concarnizg d ~ i z  quziiry ac t  
dau  l irniutions in order m z s i s t  that user in avoiding inappropriate use of the datz. . u h i k  
nor precluding any conside5rion of ihe data at  ail. The data reviewer aouid be grez:!'.;. 
usisred in [his c n d u v o r  if the data quality objecdves were provided. 



PESTICIDES PROCEDURE 

T h e  requirements to bt checked in validation a r t  lisred below. ('Ca' indicates that  
the conrr3cr rcqui reacnts  for  these items wiil also bc checked by C E ;  CCS requi rcxcnu  are  
nor always the same as the dam review criteria.) 

I. Holding Times (CCS - Lab holding times only) 

11. Pesticides Instrument Performanct (Ca). 

111. Calibration 

o Initial (CCS) 

o Analyrical k q u e n c t  (CCS) 

o Continuin2 (CCS) 

IV. Blanks (CCS) 

V. S u r r o s m  Recovery 
- -. - - . . . . . 

VI. Matrix Spikt/Matrix Spike Duplicztc (CCS) 

X. Overall Arsessmezt of Data for a CYC 



Objective 

?ht objecsive is to asc:r:3in the validity of results bvcd on the h o l d i ~ g  time of the  
sample f rom time of  cgllecrion to time of analysis or rampie preparation, as 
appropriate. 

Criteria 

Technical requirements for  sample holding t i m a  have only becn csubluhcd for water 
matrices. The holding times for soils arc currently under investisation. When the 
results are available they w.iIl bc incorporated into the dara evaiuation procss. On 
October 26, 1984 in Volume 49, Number 209 of the F t d e n l  R t z ~ i e r ,  page 43260, the 
holding time requirements for pesticides were estabIishcd under 4 CFX 136 (Clezs 
Water Xcr). Samples must be extracted within 7 days and thc extzc:  must be 
analyzed w i t h i n  40 days. Both samples and extracfs must be stored at 4' C. 

E r a l u ~ t i o a  'Proccdure 

Actual hdding  times arc ezxblisncd by comparing sampling darc - or the E?x k m p l e  
T:aific Repor t  with dates of anaiysk and cxtracuon on Form I. .czarnine r h t  s a c g i e  
records to deternine if sampies were properly p r ~ t r v e d .  (If there is ilo indication o f  
prestrvation, it musr be assumed that the samples arc uaprcscrved.) 

Action 

If 40 CFX 136 holding times arc cxczeded, flag a11 positive r ~ s u i u  as e s t k a r t d  (J) 
and svnple quanriration l i a i f ~  as estimated (UJ) and document :o the e:':'cc: rkat 
holdins times were C X C C ~ ~ C ~ .  

1. If holding t ines  are grossly excteded, either on the firs: acaiysis or upon re-  
analysis, the reviewer must use professional judgmz.?: :o d ~ : ~ x n i a e  the  
re!iaoiiity of the data and the effect of additional $:orage on the .rs=;ie 
results. Tint reviewer may determine non-derect dara are unuzable (T).. 

Tine~e  criteria are esiablished to ensure that adequate ~Srom~tograpn ic  resolution azd 
instrttmcnt sensitivity are xfiieved by the chrom~togrjphic system. TSese criteria -. ar: 
not  sample spcsific; conformance is dectrmincd using standard mter ids .  I ncefore ,  
these criteria should mcr in all circxmances.  

0 '  



B. Criteria 

1. D D T  Retention Time 

DDT must hlvc  retention timc on  packed columns (exct;rc OV-1 and  OV- 10 1 )  
g r e x e r  than or equal to 12 minutes. 

2. Retention Time Windows 

The  lzboatory must report rerention time window data on the P:s;icids/PCB 
Stsndardz Sur~mary  (Fom IX) for tach GC column used to analyze wrnpies. 

1. DDT/Endrin D c p d a u o n  Check 

T h e  total p e r c x t  breakdown for neither DDT nor cndrin cizy exceed lQ%- 
T h e  perccnt breakdown is the amount of decomposiuon thzt czdrin a&d 4 , i ' -  
DDT undergo wnen analyzed by the chrornarognpnic sysrem. 

a. For endrin, the percsst breakdown is dercrmined 3y rh t  przsesc: o f  
cndrin aldehyde and/or endrin ketone in the GC cSromato3nm. 

b. For 4,4'-DDT, the p e r c x t  brczkdawn is derernined I rs r ,  rhc Freser.c? 
of  4,J'-DDD and/or 4,3'-DDE in the K chromsto~rzn .  

* - 
c. A combined percznt breakdown must be csicdatcd :r :,',ere k cvibezcz 

of a pczk at the retention timc of cndrin aldchyde!4,4'-DDD. -*hick 
co-elute on the OV-l packed column (or an cquivaienr c z l u ~ n j .  

5 BrC<kdOvp _ Total DDT dqrad3tion p r i  arc1 (DDE - DDD) 
x 1GO 

for  414'-DDT Total DDT peak area (DDT + DDE i DDD) 

D e 3 d x i o n  Peak Are= (endrin aldehyde + czdrin kc to re )  
' 96 Brtskdown , x 1CO 

fo r  czdrin . Pelk Xrta (ezdrin + endrin aldehyde i cndrin keroce) 

,Yore 1: Pedc are3 a f  tndrin aldehyde must be n e v u r e d  drrizg 
the degradation check to verify sys tez~ ~er iorm3ccc.  
Eadrin aldehyde is nor reported on F x m  1 t ecaue  i t  is 
rcraovcd by aIumina ciezaup. 

Vote 2: T h e  term 'pezk height' may k suk:ittlt:d for  the r:rz 
'peak arum. 

Total degradation pmk art= 
Combined = (DDE + DDD + cndrin aldehyde + endrin k t tone)  
% Breakdown Total DDT and cndrin pezk z r e u  

(DDT + DDE + DDD + endrin + endrin a!dehyde c cldri:. ketone) 



DBC. Retention Time Check 

The rerention timc of.DBC in each analysis m u t  be compared to the retention 
time of DBC in Evaluation Standard Mix A. The Percent Diifercnce (%Dl 
must not exczcd 2.0% for packed c o l u m r ~ ,  0.3% for narrow-bore czpiilary 
columns, and 1.5% i i  wide-bore capillary columns arc used. 

where, 

RTS = Absolute retention time of diburylchlorcnda~e in the subseqnen! 
andyscs. 

C. EraIuation Procedure 

1. . . - -  Check .. n w  dsta ro verify that DDT rcrcntion time is g r m c  t h r ,  11 ninatcs 
on the standard chromatogrim and that there is adequate rcso1u:ion t e r x - e t n  
peaks. 

2 Chtck raw data to verify that retcntian time wirdows arc re3or:ed on Form 
IX, and that all pesticide standards arc within the estabiisnec! :t?eniioa t ine 
windows. 

- 
2. Check mw dau to verify that the vxt3t brtzkdowu for e n d i i ~  a d  4," 

-DDT, or the combined percent breakdown, dots not t::=ed 29% is a!! 
Evaluation Sundard Mix B analyses an Form YIII D. 

4- Check raw d a u  to verify that the pe:c=n< difrcrence in rc t tzr ion rirne fo r  
dibutylchIare~darc in all standards and sazpIcs is 5 2.0% for packed s i u z . ?  
analysis, 5 0.33 for capillary column analysis. zad 5 1-55  f o r  wi&-to:: 
c3piilary column analysis on Form WI E. 

D. Action 

1 .  DDT Rttcntion Time 

If the retention timc of DDT K i t s  than 12 minutes (exc:?~ on OV-1 anc 
OY-101), a c!ast examinat& of the chromatography is ncczssary ro czsure 
that adequate separation of individual components is achieved. If  adequz:~ 
separation is not achieved, flag all affer,:ed compound data as unusabic (R). 

2- Retention Time Windows 

Retention time windows are used in qualimtivc identificstion. If the S ~ ~ E C ~ ~ C S  

do nor fall within the rcr~nrioa timc windows, the associated sample resuirs 
should be artful ly  evaluated. All samplts injte:cd afrer the las: in-cantr.si 
standard are potentially affesrcd, 



For t h e  affected sarnpies, check to see if chromato~rarns cont=in any pczks 
within an expanded window surrounding the expected rzrcntion time 
window of the pesticide of  interest. IT no peaks are present tirhe: w i th in  
o r  close to thc retention rime window of the deviant targrr pesricicc 
compound, there is usuzlly no effect on the data. (Non-de:ec:& vaiues can 
be considx::! vaiid.) 

If the aifectccf sample chromarogr;lms contain peaks ww'nic5 mzy t e  or' 
concern (i.e., a t o v t  the CRQLand  either close to or within the expectcd 
retention time window of the pesticide of inreresr), then r s o  options arc  
availzbIe to the reviewer to determine the cxrenr of the e f f ~ c :  on rhe d a r ~  

1) If no addirionai effort is warnntcd  by the rtvit.r-cr, iizg ail p ~ s i ~ i v f  -. 
remits and qumritation l i r n i ~  as unus3blc (R). l n e  n z r r ~ t i v e  shouid  
emphasize the possibility of either fdse negtives or ia!se pos i~ ives ,  as 
appropriate. 

, - 
2) In some c x t s ,  additional effor t  is warranted by .;he :tviewz: (?.:., !r 

the d x 3  are needzd on a priority bvis and if the p ~ k ( s )  7:escn: 
misht  rq re sea t  a level ~f concern for  that par:icu!=r ;c:tic:dz). ir: 
these sit:stions, the reviewer may undertzkt the foliowicg addi:ior,zi 

* - 
efforts to d t ~ e r m i n c  a usabic recection t i i x  n - k c o u .  f;; ~::z:?c 
s r m p ! ~ :  

- 
I nc reviewer should examine the azta pack232 fc; ihe  2:esz:c: 
of three or more sranbards containing the p t s i i c i ~ t  cf in:t:::; 
th3t were run within a 72-hour period d u ~ i c g  whic5 :he s;rn-;-. P.- 

was tnalyzed. 

If thrct or more sue5 sxndsrds are prtser.:, 1.55 rx=n e2i 
s;andxd deviztion or" thc re:eztion rime window czn 'c: r e -  
evaluated- 

T i c  narnt ive should identify the additions1 ef iora  i=ic:n 5:. :F.? 
reviewer and tkc resuitant inpaci  a n  dtia csa'cilip. iz 
addition, the suppart doc~mcn t t t i on  shauid c n :  ai: 
c=!co13tiom and ccrnpzrisons gcncrsted by the ::viewer. 

3. DDT/Endrin Dcgndation Check 

a. If DDT breakdown is greater t h n  i0%, be2innin3 with :he s2r;. ,pk 
foIIowing the 1 3 ;  in-control standard: 

1) Rag all quantitative resulu for DDT as esimatcd (J). if DDT w x  
nor dtrts:cd, but DDD and DDE ar t  positive, :hen F 1 q  :kz 
quantitrtion limit lor DDT a unusable (R). 

2) F a g  rtsulff f a r  DDD and/or DDE zi prcsumptivciy pr:sear 2; ar, 
estixared ~ n a n t i t y  (Nl). 



b. If endrin breakdown is greater than 20%: 

1) Flag ail quantirative results for endrin as estimxcd (J). If end r in  ~ 2 s  

not de'tecrtd, bu t  endrin aldehyde and endrin kcrone are pcsicive, 
then f l q  r h t  quantitarion limit for endrin as unussbie (R). 

2) f i 3 2  r t s u l t ~  for  cridrin ketone as presunptive!y present a: zr. 
cstirn3red quantity (NJ). 

4. Retention Time Check . 

a. If the rettrrtion time shift for diburylchlorendate (DEC) is greritc: than 2.G?'o 
for packed column, greater than 0.3% for narrow-bore czpiilary c o i u r ~ n ,  o r  
greater than 1.546 for wide-bore capillary colur,n. the a n ~ i y s i s  m2y be 
f l ag~ed  unussble fo r  that sample(s) (R), but quslificntion o i  thc d t i t  is lel: 
up to the professional judgment of the reviewer. 

b. The retention rime shift cznnot be evaiuatcd i:: thc a ' c s s c z  of DSC. 

A- 0 b j e c t . i ~ ~  

Complianct requirements for  satisfa=:orj instrumczt calibrzrion trz e~iablishcd 
ensure thzt the insrrumcnt capable 0.f producin~ aceeptablz qu:zii:a:ive cat=. Iaitk! 
d i b r a t i o n  demonsrrates rhar the instrument is czpablt of a c e ~ ~ ~ ~ o i c  pcriorzsr .ce i n  ik t  
beginnin!, and csntinuicq czlibratian checks document sxisfac:orl~ rl iztcnsz=z a:= 
adjusinmr or' the instr-~nezt over specific time periods. 

B. Criteria 

1. ki t i a l  Calibration Linexity Check 

Tne P=rcezt Re!ative Standard Deviation (%XSD) of c~l ibra i i~ : :  r ' ~ :c :s  ic: - - 
aldrin, endrin, DDT, and dibutylchlorendztc rr.us: cot exc:zd 10%. . 

1: . 
toxaphent is identified and quantified, a three-point c=liSrarion is :qa:r?z. 
If thc cdibrztion fac:or for DDT or toxapi-,ene is outside t h  1G% ?LZ 
window, calibrarion curves must be used for quantitadoc cf DDT, D D f ,  
DDD, or toxaphcne. 

.- 
Calibration Factor = Total Are3 of Pe1-k 

Mass Injected (nq) 



where, 

= Standard Deviation 

m. The 10% RSD linesrity check is required only f o r  coIu~.;..r,s w h i c : ~  2r2 

used for quantitative determinations. Quantirarion of tkt  surrc;=r? 
requires the use of a column shown to mett.  the 10% l inex i r :~  crit2r:ca. 
Columns used only to provide quz1it:tive confirmztion ar t  nor  ::qz:r:z 
to mett  this crircrion. 

2 Analytical Sequence 

a. Primary Analysis 

At  the beginning of exh 72-hour period all s;znczrls r.:si k= 
analyzed. 

b. Confirmation Analysis 

1) Evaluation Standard Mix A, 2, and C are required for :hz : x v t .  

5 )  EvaIuation Mix B is r equ i rda f t=r  every ten sarngics. 

2 -  Conrinuing Cdibrarioa 

The calibration fac:or fo r  each sxndard nus; be within 1545 of the s:acclrl t :  
the beginning of  the anzlyticd sequence on q u 3 n t h i o n  c3iur;.,x (1% 0: 

conf i ras t ion  columns). 

C- Eraluation Procedure 

a. I n s p t c  the Pesticide Evalu3tion St~ndsrds  Summary (Form V'III) m d  verif:? 
agretrnent with rhc raw GC data (chromtdgrams and d3n sy::e: 
printouts). 



C. Verify that rhe %RSD for the cllibration factor of e x h  speciiic 
pesticide is less lhan or equal to 1 0 8  for each 72-hour period. 

d. If errors are detected, more comprehensive reca lcu i~ t ian  should b: 

performed. 

e. If' t ox~phene  or  the DDT series was idenriiied and quzntinted. v t r i i y  
that a three-point c3libr;lrion was esrablished. 

2. Verify that all stmdsrds were anaIyzed in the 72-hour sequence. 

3. Continuing Calibration 

a. Review the pesticide sample data to verify whether the s a n d a r d  wzs 
used as a quanritation srandard or ar a confirmstion srandxd. . 

b. For the quantitarion srmdards, check the raw data to verify the perccnr 
difference (%D), using the foIIowing formula. for appraxir;.,a:zi:~ z n  
percent of the rcgorred values by rtaiculation. 

where, 

R I  = Calibration Facror from f i n r  analysis 

R2 = Calibration Factor from subsequent andysis 

D. Action 

1. Initial Calibration 

If criteria for linearity arc not met, flag a11 associated quanriraiive rtzcirr  2s 
estinsted (1). 

2. Xn3lyrical Scqucncc 

3. Continuing Calibration 

a. If the 46D between cnlibration facron is grezrtr than 15% fior :he 

compound(s) being qumtiuted (20% for compounds being confir--ca), 
flag all yociarcd positive qumtitaiive r s u i u  u utimmted (J). 



IV. BLANKS 

A. Objective 

The assessment o i blank analysis results is to deternine the txist tnct  and m z g n i r ~ d e  
of c ~ n u m i n s t i o n  probicms. The criteria for evaluation of blznIcs apply  to any biznit 
a s s o c i ~ t e d  with the s a m p k .  If p r p b 1 e m r ; w i ~  b h n k  exkt, ail data ~ ~ ~ c i a t e d  wi th  
the Cue must be cxefui ly evaluated to determine whether or nor there is an inher~n: 
variability in the data far the Case, or the p-robicm is an isolated oceurrenct nor 
affeciing other data. 

B. Cri ter i t  

N o  conurninants should be 'prcseot in the blank($). 

C. Eralunt ioa Procedure 

1. Review the results oi ;In a s s i a r c r f  blankis). Form I(:) and :IW Sa:; 

(~Lromatoqr r ru ,  quantitation reports or alu syszem grintouis)- 

2. Verify :hat the method blank analysis(es) ccnuins lers thzn ;he CSZ::;:: - .  
Required Quandtation Limin (CXQL) o i  a;g Pcrucide/PC3 or iz:er: 5 : : ~ s  

perik, 

- 
1. Verify that method blank analysis has been re;or.rd per matrix. ;e: 

concentmtion leve!, fo r  each GC system used to anaiyzc szmpies, and Tcr e ~ c 5 ~  
extrx; ion Latch. 

8 

D. Action 

Ac:ion in the c u e  of unsuiubie biank results dele:& on the c i r n m s n n c ~ s  a:d :>t 

origin cf the blank. No posirivc rampic rcruirt shouid bc re:or;cd cnicss :A: 

n c t o  of the  compound in the sample esc:tds 5 tines [be anoun: in k: 
blank. in ins;=ncx where mare thm one blank is associzred with a given s~r r ,=12 ,  

. quaiiiicltion should be based upon a cornparkon with the usociated b h h  n ~ v i n g  :?,a 
highest cancmtn t ion  of a c ~ n t a m i n l n ~  T'nc rerui t~ nut t c  corrc=::i 1: 
~ubti3c:ing the blank vduc. S ~ e c i f i c  actions are as foilowr 

1. If a Puticide/PCB is found in the biank but found in ;he sanpie(sj, n 
action is ukcn. 

2 - Any Ptsticide/PCB detemcd in the sample and also dctea:d in any irscci3:rd 
biank, must be qualified when the urnpie c o n c m ~ a u o n  is lcrs than 5 t i x e s  
the biank conczntra~on. 

T h e  reviewer rbauld note that the blank anziysu m y  not invoive - the s m e  
weights. volumes or diiuuon facxon as the associated $=pica. L X S C  fz::~r~ 
must be taken into cans ider~t ion  when applying the 5x ciircrla. sxch :ha: 3 

comparison of the t o t d  amount of conurnination h ac:uaily made. 

Additionally, there may be i-ncs where little or no c~n tzminzdon  w r r  

present in the associated b l ank ,  but q u a i i f i d o n  of ihc t ampi t  wa5 l e s l c l  



necenary. Conuminrtion introduced through dilution water is one exampie. 
Althoush it is not always possible to dctcrmine. imtsnces af  this occurring can 
be detecred when con[aminanfs are found in the diluted sample result, but 
absent in  the undiluted sample result. Since both resuiU arc not routineiy 
r e ~ r t c d .  it mzy be imposible to verify this source a f  conurnination. 
However, if the rcvicwcr determines that the conlamination is from a source 
orher than the sample, he/shc should quzlify the d3m In this cue ,  the 5 x  rule 
does not apply; the sample value should be reported a a non-detcc:. 

2 The following are examples of applying the blank quslific3don guidc!incr. 
Certain c i r c u m t a n c ~  may wur;mr devhtiam from these guidelines. 

Cadc 1: Sample result is greater than the CRQL. but is less than rhc 
required amount (5x) from the blank rcsuir 

Blank Result 
CRQL 
Sample Result 
Qudificd Sample Result 

In this cue,  sample rcsulu less than 5.0 (or 5 x 1.0) wouid kc 
qualified as non-detecs. 

CSC 2: Sample result K greater than the required amount (5x) from :i : 
blank result. 

5r 
Blank Result 1.0 
CRQL .5 
Sample Rmult 6.0 
Qualified Sample Result 6.0 

SURR0GXl-E RECOVIRY 

Laboratory performanca on individual sampl& is ertablishcd by mcms of sgiii;:-.8 
aclivitics. All samples art spiked with a surroqate compound prior to samGie 
preparation. T h e  evduation of the results of t h e e  m n o p t c  spikes is not nec:sari':f 
straightforward. T'nc sample i t d f  may produce effects due to such fac:on zr 

intcdcrences and high cgncentmtiom of analytes. Since the e f f a  of the t ; .~ .pic  
matrix are frequently outside the control of the laboratory and may present n h t i v c i v  
unique problems, the review and validation of data b ~ e d  on specific sample resuir i 
frequently subjeaive and demands analyticll expricnce and pmfessiond j u d g z t l t .  
Acczrdingly, this scc:ian consis= primarily of guidtlina, in some c ~ e s  with r e v e d  
optional approaches suggtsscd. 



Cri tcria 

Sample and blank recoveries of dibutylchlorcndate must be within limits as per 
applicable SOW (Form 11). 

1. Check raw dan (LC., chromatagiamz, qulnt list, etc.) to verify the recweries  
on the Surrogate Rc=overy (Form 11). 

2. If recoverits art not within limit$, check raw dau for possibIe interf:'erenc:s 
which may have affected surrogate recoveries. 

Action 

If pesticide surrosatc rceoveries are outside of advisory windows. thAc foilowing 
guidance is suggcste& 

1. If law recoveries are obtained. flag associated positive rtsults acd $ u ~ : i : l f i d n  
limits as estimated (J). 

2. If high recoveries are obtained. professional judgment shouid be ~ r " , : o  
determine appropriate acuon. X high biu may be due l o  c ~ - e ! ~ i i r ; ~  
intericrcnc:~. 

- 
J. If zero pesticide surrogltt  recovery is rt?or?cd, the reviewer should t a n i c ?  

the sample c S r o m a t o g ~ m  to determine if the surrogate c a y  t e  preseac, b . ; ~  
slightly outside its retention time window. If this is the c z e ,  ic addiiicn r c  

assesring surrogate rccovcrj for  quantitative bias, the ovcxidio2 c ~ a s i d e z i i ~ r :  
is to investigate the qualitative validity of the analysis. If the 52;392:t IS znr 
present, flag a11 negative results as unusable (XI. 

Objectire 

Tnest data are generated to determine long-term precision and ac:uncy of the 
analytical method on various matrices* These d s u  alone crrnnot be used to evaluate 
the precision and acrxacy of individual samples. 

.- 

Criteria 

1. Advisory lirnirr are established for spike rrcovery limits in the a=prcpria:e 
SOW and on Form 111. 

2. Advisory l i r n i ~  arc cstablishcd for relative percent dirrcrcncr tetwec:: ~3: r i .x  
spike and rrarrix spike dupi iate  r~coverics in the 3ppropriz:e SOW an2 c n  
Farm 111. 



. C. EraIontioa Procedure 

1. Insptct results for the Matrix Spike/Matrix Spike Duplicate Recovery (Form 
111). 

2. Verify transc;iptians from raw data and verify calculations. 

D. Action 

NO acsioa is taken on Matrix Spike/Matrix Spike D u p l i ~ t ~  (MS/MZD) data alone to 
q u d i i y  an entire Case. However, using infotmtd professional judgment, the data 
reviewer may use the matrix spike and matrix spike duplicate results in conjucc:ion 
with other QC criteria and d c t t m i n t  the need for some qualificatioo of the data. 

The data revicwcr should fin1 try to determine to wnat extent the resuits o i  the 
MS/MSD affect t h e  associated data. This derermioatioa should be made with regard 
to the MS/MSD sample iadf as we11 as specific anaiytes for all samples a s s o c i ~ t d  
with the MS/MSD. 

In those insunccs where it u n  be determined that the results of the MS/MSD affect 
only rhc sample spiked, then qualificauoa should be limited to this s x i p l e  alone. 
However, it may be dcrerrnined through the MS/blSD rtzulu that a lab is having a 
systcmstic problem in the analysis of one or more analytes, wnich afTecrs aii 
associated samplu. 

A. Objective 

Field duplicate samples may be o k e n  and analyttd as an indication or' oven11 
precision. Tncsc. analyses mesure  bath field and lab precision; therefore, the results 
nay have more variability than h b  duplicates which mcxure only l3k  perfqrslanc:. 
I t  is also cxpecred that soil duplicate results will have a gresrtr variance' than wartr 
msuiccs due to diificulties associated with colIccting ideat id  fit!d sa~ples .  

B. Criteria 

Tntrt are  no specific review criteria for field duplicate analyses comparabiiirj. 

Samples which arc ficld d u p l i ~ s t u  should be identified using EPA Sample Tnffic 
Reports or sample field sheett. T h e  reviewer should compare the results reported for 
czch sample and c3lcuIatc the Rclztive Percent Differcnct (RPD). 

Any evaluation of the fie!d duplicates should be provided with the reviewer's 
comments. 



Objectire 

Qualitative criteria fo r  compound identifieation have been estabikhcd to  m i n i ~ i = =  :hs 
number of erroneous identific3tions of compounds. A n  erroneous identification can 
either be a false positive ( r tmr t ing  a compound prcsent when i t  is not) or  a false 
oegstive (nor reporting a compound that k present). 

Cri teria 

1. Retent ion times of reparted compounds must fall within the c:!cz!atcr! 
reteation t i n e  windows for  the two chrpmatograpnic c o l u r r , ~ .  

2. GC/MS cont'irrr;ation k required if the c o n c ~ n t n r i o n  of a conwuac e x ~ e l s  
10 ng/uL in the r i a l  sample exaac:. 

EraIuatiaa Procedure 

- 
1. For m u l t i p e ~ k  pessicides (chlordane and toxaphene) and PC% rhe ;c::=risc 

times and re!arive peak height ratios of major c o m p n c n t  pGs skouid ke 
compared a g ~ i n ~ i  the appropriate standard chromaro~ramz. 

Action 

1 If the qualiutive criteria for  two-column confirmation were cot  z e t ,  ail 
reportcd positive detects should & considered nan-detecr. Tnc r ~ v i e w e r  
should use professional judgment to assign an appropriate qua r t i u t i on  1Ii;it 
using the following guidanct: +- 

. , .  
3. If the misiderrtificd pak w u  sufficiently outside the t x g t r  ;es::c:ce 

rcxntion time window, then the CXQL can be reported. 

b. If the miridentifitd pak pascr a n  i n t e r f e r e~ce  with parenri3I de:cc:ica 
of a targe: peak, then the re90rted value should be c3nsidertd ax!  
flagged as the cstimatcd quantitation limit (UJ). . 

2. If PCBs or muItipeak pzsucidcs exhibit marginal pattern-marching q r r d i r y .  
--C:S arc proicssional judgment should be used to esubiish whether the diife&,.. 

s t t r i buub le  to e ~ v i r o n m e n a I  'weatheringq. If the prcsezc: or' 3 



PCB/rnultipc3k pesticide u strongly sugguttd, results should be reported as 
presumptively present (N). .' 
If an observed pattern dosely matches more than one Aroclor, professiond 
judgment should be used to deride whether the neighboring Aroclor is a berter 
march, or i!' multiple A r o d o n  ve present 

2- If GC/MS confirmation was required but not pedormed,  the reviewer should 
. noufy the DPO. 

A. Objective 

c. 
l n e  objective k to ensure that the reporred quantitation resulu and CZQLs a r t  
accurate. 

B. Cri teris  

Compound qu3ntiration, as we11 as the adjustment a f  the CRQL, must be calcalatcd 
according to the appropriate SOW. 

C. Erduz t ion  Proccdurc 

1. Raw data snouid be examined to verify the COTTEE; c=lculation of all sazpie 

results re3artcd by  the l a b n t o r y .  Qumtitarion rcpcrs,  chrona:ogracs. . a ~ c  . 
sample prtgaration log sheets should be comparcd to the rqorrcd ~asir:vc  
s a x ~ p i e  results and quanutation limits. 

2. Verify that the CiQLs  have been adjusted to rel?e:r all s m p l e  dil~iiom, 
concentrauoas, spi io,  clean-up activities, and dry weight fac:on t h t  art po t  

accounted for  by the method. 

D. Action 

Quantitation limits affected by large, off-scale pe3ks should be flaqged = u s ~ u z b i c  
(R). If the inccdcrence is on-rule, the rcviewer u n  provide an es:im=tcd 
suanrirarion limit (UJ) for each affccad compound, 

. Simple-pezk pesticide results cm be checked for rough a ~ r e s m ~ t  bewee=  
quantitative results obnined  on the two CC columns. n e  reviewer should use 
pmfessianal judgment to decide whelhcr a much larger cnncrnmtion obuined o n  one 
column versus the orher indicates the prmcncc of an interfering cxnpound. If an 
interfering compound k indicated, b e  hwer  of the two values should be rcgorted and 
qualified as presumptiveiy present at  an estimated quantity (81). Thf ncccss i t~i~s  a 
dc:crmination of an estimated concentration on the confirmation column. The 
narrative should indicztc that the presence of intcrfcreaczs h x  obscsred the a t : m p t  
a t  a second column confirmation. 



X, OVERALL ASSESSMENT OF DATA FOR A CASE 

I t  is appropriate for the data reviewer to make profusional judgnenrs  and cxprezs 
concerns and comments on the validity of the overall data packase fo r  a C s e .  This is 
part icuhrly approprizte for Cases in which there arc seven1  QC criteria our c i  speciFication. 
T h e  additive nature of QC facrors out of ~pccifiation is difficult to assess in an objc=:Ive 
manner, but the reviewer hw a respomibility to inform uscn concerning d3t3 qulliry and 
data limitations in order to assist that user in avoiding inappropriate use of the data, while 
not precluding any comidcrarion of the data at alL The data reviewer wouid be grezt!:f 
assisred in this endeavor if the dau quality abjectivcs were provided- 



GLOSSARY A 

Data Qualiiier Definitions 

For the purposes of this document the following code letters and associated definitions arc 
provided. 

U - 'The material was analyzid far, but was not derecrrd. The associated 
numerical value is the sample quanutation limit- 

J - Tht associated numerical value is an cstimarcd quantity. 

R - T h e  data are unusable (compound may ar may not be present). Resampling 
and remalysis is neccsary for vtrir'intion. 

N - Prtsumptive evidence of presence of mareriaI. 

SJ - Presumptive evidenct of the presence or' the material at an err iznreS 
quantity. 

UJ - The  material was analyzed for. but was 
quantiutian limit is an estimated quantity. - 

nor detec:td. Tine sazple  

The reviewer may determine that qualifies ather thar. those used in this doc3mcnt a r i  
necessary to desc:ioe or qualify the data. In these instanczs, it h the responsibility of c3c:. 
R e ~ i o r i  to t h o r o u ~ h l y  document/explain the qualifiers used. 



GLOSSARY B 

Othcr  Terms 

B Fa 

BNA 

Case 

CCC 

Bronofluoroberrzene - volatiie tuning compound 

Bare/Neurnl/Acid Compounds - compounds analyzed by s t rnivoIxi i= t eckn iqn t  

A finite, usually prcdetcrmincd number of samples coIlecred over a siven t imt  
period for a particular site. X c u e  consists of one or more SaapIe De!ivery 
Group(s). 

Calibration Cheek Compound 

Contrac: Compiiance S c r e = ~ i n g  - p r o c s  in which SMO i n s p t s s  acaly~icai 6z:a 
for  cantrx:utl compliance and provides resuits to the Rtgiocs,  13bortro:ics 2oc 
E?dSL/LV. 

CRQL Contrac: Required Quanti:aiion Limit 

DPO Deputy Projec: Offictr 

EICP Exsracr=d Ion Currenr Profile 

GC/EC Gas Chrcmzto~r,pny/E!e=:ron Capture Derecror 

GC/MS Gls Chromato~r~ph /Mass  Spefuornerer 

G?C Gel Perrne=tion aromarognphy - X sanpIe clean-up t e z k i ~ u c  t.L.3: se:=rz:?:: 
conpouc& by size and molecuIar wci3hc. GeaeraIIy c ~ . d  70 r:zsTie cii;; 
rzaterisls from sample cxtracs. . . 

IS Interm! Standards - Compounds added to every  YOX and ",A s:ar.dxd, bian.4. 
matrix spike duplicstc, and sampie e x m c t  at a known c3n=:z:~tioc, ~ r i ~ r  t3 

ins;rumental anzlysis. Inrernal standards are use", the bxis far quxi:i:z:ic- 
of the t z r g c  cmpounds .  

MS/MSD Matrix Spike/Marrix Spike DupIiute 

m/z T'ne ratio of mass (m) t o  c h r g c  (2) or' ions n c u u r e d  by C C / X  

OADS Oraanic Analysis Data Sheer (Form I) 

ORDA Orsjanic Xcgional Data Assessment 

PC3 PoIyc;lIorinarcd biphenyl 



Primary 
Xndysis  

Performance Evaluation Sample 

One of two types o i  pesticide/PCB analysis by GC/EC te:hniques. the other 
being confirmation analysis. If the two analyses arc run at segarate times, r h e  
primary analysis is the  f i n t  annlysis chronoioqic~lly, and h -. usrd to establish the  
tentsrive idenriiicziion of any pesricides/PCBs dzcrcred-. 1r.e idenrificltion is 
then confirmed in the confirmation analysis. If the two analyses are d o n ?  
sirnultaneousiy, either may be considered the primary analysis. Either may be 
used for quanritation if contmct criteria are met. . 

Qx Quality Assurance - Ton1 program for assuring the rtlisbilip of dzta. 

Qc Quality Control - Routine- npplic~tion of proccdurcs for  controllin: the 
monitoring proczss. 

RIC Reconsrruc:=d Ion Chromatogram 

RPD Relarive Perczar DifCcrtnce (berwcen matrix spike and m t r i x  si;i.lc dapliczrt) 

RRF Rtiative Response Facor  
- 
RRF Averazc Re!ative Response factor 

RXT Relative Retention Time (with relation to inttrnzl swdzrb) 

XSD Relative Sandard Deviation 

RT Xtt tn t ion Time 

SDG Sample Delivery Group - Defined by one of the follow in^, whickser cc:~:s 
firsr: 

o Case or' field simples 

o Each 20 fie!d samplcs within a Case 

o Each 1d-dry calendar period durics whick fk!d sanpics in a - m e  z:: 
recrived, bcpinnins with receipt of the fini s m p i e  in [he SDG. (For YO.+ 
contracu, the calendar period is 7-day.) 

SMO Sample Managenenr Office 

SOP Standard Operatin2 Proc:durc 
* - 

SOW Stateslent of Work 

STCC System P~rfornanc:  Check Compound 

SV Semivolsiile analysis - Method based on analysis by GC/MS for BNA orpanic 
compounds. 

TCL Target Compound List 

TIC Tentatively Idenriiied Compound - A compound not on rhe TCL. 



VOA 

VTSX 

d 

Volatile Organic Analysis - Method b v e d  on [he purge and rrsp technique f o r  
o r g x i c  compound analysis. 

Validated Time of Sqnple Receipt -Time of s2mple reczipt a t  the laboratory as 
recorded on the shipper's delivery receipt and Simple Traffic R ~ g o r r .  

Standard Deviation Estimate (of a sample) 



Rrzion -,.- 

ORGANIC REGIONAL DATA XSSESSEIEIUT 

CASE HO. SITE 

LABORATORY NO. OF SAMPLES/ 
MATRIX 

SDG = REVIEWER (IF NOT E5t)) 

SOW-, REVIEWER'S NAME 

DPO: A L i 0 i . r  FYI COMPLETION DATE 

VOA 

HOLDING TIAMES 

I > T x N A L  STANDARDS 

0 = t)sia h2b no pro'eIe=s/or grdificd due to minor problems. 
M = D a q  qualified due to major problem. 
Z = Dan ur,tc=z;rtztle. 
X = Pmbiezs.  bur do not afftc: dztz  

PEST 

AREAS Gf CONCZXN: 



LABORATORY DATA VALIDXTIOY 

FUYCTIONAL GlJIDELIYES FOR EV.AEUXTlNG II.IORGANICS ANALYSES 
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n o s t  a r c v  where specific Sops arc possible art primsriiy a r e s  in which d c 5 n i : i . i ~  
pcrr 'omancc requirements arc #tzblished. These r c q u i r e m e n ~  are concerxd wit5 
specificxions that are nor sample dcgendent; they specify pcrformanc: r c q u i r t r i z r . ~  en 
matters rhst should be fulIy under a laboratory's control. These speciiic a r e s  include b i m k s ,  
caliontion standards, cdibradon verification smndards, laboratory conrrol s tanbxds,  z:d 
ictcrierenc= c.L.cds standards. In particular, rnisrakcs such as calc.~I~rion and tr,~sc:iprisr. 
errors must be rectified by resubmission of corrected data sireex. 



CCS is a source of  a large quannty of summarized information. It cm be used m a ler t  -. . 
the rev iwcr  of problem in the Case or what may be sample-specific prob1cn.s. inn 
information may be utilized in data validation. If CCS k unavailable, those criteria affeziin3 
d x a  validicy must bc addressed by the data reviewer- 

Cases routinely have unique samples which require sped31 attention by the reviewer. 
Field blank,,  field dupliates. and pcrfarmanct audit sanplcs need to be idzntiiie.1. T:..' 
sampling records should provide: 

11. Projccr Officer for site 

2 Compiert list or' samplcs with notations os 

. . .. . . 
a) saniplc matrix .. - 

.. - - .  . . 

b) blanks* 

c) field duplintcs' 

d) fie!d spikes= 

c) QC audit sample' 

f )  shipping dates 

g)  bbs involved 

. . 
Tne chain-of-cmtody recgrd inc!u&s sacpie Sasc;:~::o~s ar.d dz:: ~f S Z ~ ~ ,  

Although sampling date h nor addrnscd by c m t x c :  re~airr:zr.'s. r l e  rzqfkwcr :EL. 
into account la3 time tc:we=n ranpiin3 and shipping whiic asxssin3 sz=jie ho1Cir.q rizcr. 

T h e  requiremezu to be chrkcd in m l i d ~ ~ i o n  arc l i ~ ~ e d  bc!ow. ('CCS- ir.dicl:es I.?.=: 
the cjntmc:ual rcquircmelrr for thue itens will ako be c h e ~ k ~ d  by CCs; CCS T ~ s c ~ T ~ - ~ ~ : F  
are not always the sane as the data review criteria.) ; a 

I. Haidinq Times (CCS - Lab holding tines only) 



11- Calibration 

o Initial (CCS) 

o Initid and Continuing Calibration Verification (CCS) 

111. BIanks (CCS) 

IV. ICP Intcrferenct Check Sample (CCS) 

V. Laboratory Control SampIc (CtS) 

VII. Matrix Spike Sample (CCS) 

m. Furnace Atomic Absorption QC (Ca) 

X. Sampie RcsuIt Verificzrion (CCS - 10%) 

XI. Field Duplicate 

I. HOLDTYG ?T\fEf 

METALS; 6 months; preserved to pH < 2 

MERCURY: 23 dayr, prtscrved to p% < 1 

CYANIDE: 14 dsyr; prucrved to pX > 12 



C. C  valuation Proccdu:e 

Ac1u.l holdin2 times a r e  cgzblished by comparing the  sampling dart O R  the  ET 
Sample Traffic Report with the dates o i  analysis found  in the lnbornrory rzw 61 
( d i ~ c s r i o n  logs and insirumcat run  lags). Examine the dio.csrion azdfar dls;ii!::i: 
lags ro dererrnine i i  ssmp[es were preserved at the proper p i i .  

An.lytc Holding Time (Days) - ~ n s l y s i s  Date - h rnp l i nz  Date 

D. Action 

1. If 40 C m  136 criteria for holding times and preservation are not met, q z ~ l i i y  
all results > Instrument Detection Limit (IDL) tr csrirnsrcd (J) and r e sz i :~  
c IDL as csdmated (UJ). 

* 
L. 

If holdinq t i m ~  are cxc:rdcd, the reviewer musr use profcsaiocai j ~ c s r n C :  :: 

&[ermine [he rc!iabili[y of the data and the eiiccs of addidonai S i G i z p ?  , .. 
the sample resulu. The expected b i u  would be low and the reviewer r;.:: 

de:crrnine that results < IDL arc unuszble (R). 

3. Due to limited information mncerzing holding times for soil sampie:. i! is 1;' ; 

to the dhc:e:ion of the dzta reviewer whccner ro apply water holdins t i ~ t  
critcriz to toil samples. If the d m  arc qualified when water holdi-2 t k r  

t ,  < .- crireri3 are applied to soil samples, i t  must be dea r l y  docxienred in . L C  

review. 

C o m ~ l i a n c t  r q u i r c l e n u  for ntisiac:arj insrrur,czt cz!ibrarion a x  es:=iihtc.' .: 

c x u r c  that t.L= instrument is capable of p r o d u c i z ~  acczptaole qcx'1tlc3:ive c1:-.. . . 
k i t i d  calibration demonrmtes that the i r e  is czpabie of  a::?:::::? 
performance the be3inninq of the annlysk cl. and c3i.~iz.;i~g . cziik--:ic: . 
verir'icsdan docu;llects that the initial c=librarioa is riill valid. 

6. Criteria 

a. ICF Analysis 

A blank and at Iext one s;azdlrd m u  te usel in cs:3tih.'.i.-.z :?A 
analytical cane. 

b. Atomic .Absargtion Analysis (AA) 

1) A b h k  and at l e x t  r h z t  s tmizrds ,  cne of  which mcsr k c  3: :Fa: 
Conmc: Required Dercr:ion Limit (CRDL), mcsr t: crc-; :- 

esrablishing the an;liyticz1 c x v c .  



2) T h e  corrthrion coeificicnr must be 20.955. 

Note: The correlation coefiicisnt of 0.995 is a technic.,! cri:erion - 
and nor  contnctud. 

c. Mercury ~ n z l y s i s  

1) X blank and at lezst four s t x d x d s  rz12rr be used in e z a t i i s h i n q  
the analytical curve. 

2) Tne corrciztion coef&ient must be 10.995. 

d. Cyanide Analysis 

1) A blank and at Ievr three staxdards must be used in csr2blishin~ 
the analytical curve. 

2) A midrange standard must be disri1Icd. 

a. Analysh results nust fall within the conrro1 linirs or' 90 - 1  10 7cr:z:: 
Resovery (46R) or' the tnte vaiue for  ail aczlytcs esce;t z e r c x y  a:: 
cyanide. - - -  

. .. 

b. AnaIysis rrults for mercury must fall w i t h i n  the csntrol h i : r  er' S O -  
120%X. 

C. Evaluation ?roc:durt 

1. Verify that the instrument was caIibrated daily acd czch t i n e  ch= izs:;::::. 
was scr up using the correct number of standards and tisnk. 

4. Recalculate one or more of the ICV acd CCV %X per type of  aii~iysis CC?, 
GFAA, ere.) using the foilowing equzrion acd verify that the - r ~ c = i c z ! z c i  
value asrces with the lzboratory re?or:td vduts on Form IIA. Due to :ozsi$i? 
rounding discrepmcies, allow results to fa11 within 1% of the cantrsc; windz=-r 
(e.g-, 89- I 1 1%). 

Found x 100 '' = True 

Where. 

Found = cancentr;irion (in ug/L) of  e x 5  analytc r n t x u r ~ d  in k t  x = i y s i s  5 :  

the ICV or  CCV solution 



D. Action 

True = concentratian (in ug/L)  of  tach anaiyte in the  ICV or CCV soc;;~ 

If the minimum numb& of standards ar; dcfincd in sccrion B were not cr:z fo:  
initial cdibration, or if the i n s i r ~ r ~ t n t  w y  not nlibr3ted dnily azd e x 5  :ir: 

.' 

the insrrumenr was set up, qualify the d m  as unusable (R). 

If the correlation coefficient is 8.995, qualify resulv > IDL as es i i r a ;~ l '  (J). 
and rcsulu < IDL as utimactd (UJ). 

Far critical s~rnoles. further evaluation of the cdibration curve r r . 3  kc 

2. If the midmnqe CN standud was not distilled, qualiiy all associated ;:ru!:s ir 

csumated (f). 

4. If the ICY or CCV %R falls ouuidc the acceptance windows,use p r o f t s i i s m :  
judgrnenr to qualify all associated data. If possiblt, indiczte the bi;s i~ ic; 
review. Tnc following guidelines are rer,ornmerrdcd: 

If the ICY or CCV 46R falh ourside the acoeptmc: windows kc: wi:.'.I: 
the ranges of 7 5 4 9 %  or 11 1-1296 (CN, 70-8446 or 1 16-1396; H3, 65- 
7996 or 121-135%). quaiiiy results > IDL as estimated (J). - ~ . ~ 

If the ICY or CCV %R h within the  range of 1 I 1 - 125% (CS. 1 :6- 1 3 % .  
Hg, 121-135%), rwulcs < IDL are acrcgrablc. 

If the ICV or Cff 46R is 7 5 4 9 %  (CX, 70-84%; Ez, 
..- 6 j-y;?), q:~ ix  1; 

A. Objective 

T h e  assessment of blank analysis m u l u  is to deterzinc the txistczcc and m:g?.i:xcz 
of contamination problem. T h e  crircria for evaluztion of blanks applies to at? LirzZ 
associated with the samples. If problem with blank exh;, ail d3t3 asoci::ri wi:k 
the Cue must be c3rtiully evaluated to dctcrminc whe:her or not there h a?. i c k e r ~ r . :  
variabiliry in the data fa r  the Cse,  or if the problcn is an isalatcd ocs:rrc::: E:: 

ai iec ing other dam 

No c3fitzminants should be in the blank(s). 



Evaluarion Procedures 

Review the results regorred on the Blank Summary (Form 111) as we11 zs the r3.x 6::: 
(ICP printouts, strip charts, printer rapes, bench sheers, etc.) for a11 bhnks 2p.d ve-if?  
h t  the r c s u l ~  were accurarciy regorred. 

Xcrion in the u s e  of unsuiabIe blank results depends on the circumstanc:s acd origin 
of the blank. Sample rcsuiu > IDL but 4 t i m e  the amount in any blank snould be 
qudificd as (U). 

Any blank with a negative reuit  whose absolute value is > IDL musr be c::=f~ILy 
evaluated to determine its effecr on the sample dam 

T h e  b h k  analyses may not invoivc the same weigh=, voiurms, or ciiz:ic:: 
faczon as assgciat~d ~zrnpies. In particdar, soil sample resuits rezoritc! on  F3:z 1 
wiii not bc on the same bask (units, diIution) as the c3i ibnt ian blank da:a r%crtzb zn 
Form III. The reviewer may find it clsier to. work from the r w  d3t3 WKCZ twiyfr.3 
5X criteria to soil sample &ta/ealibration blank data. 

IV. 

Criteria 

Evaiuation Procedure 

1. Rce~Icdarc from the raw data (TC? printout) one or rr.ore of  :he :::z7~er:en 

u i n g  the follow in^ equation (%R) and verify that the rcdc;;h:cd vni.;: 2g::e: 

with the Iabontorj regorred values on Fom IV. 

IC$ %R = %und Solution 43 
True Solution A B  



Where, 

Found Solution AB = concentration [in ug/L) a f  e x n  amlyre  r ~ x u r e d  in 
the analysis ol solutian AB 

For samples with conctnrrations of A.1, Ca, Fe, and Mg wnich a r t  cong=r='cI t  
to or g r a t e r  than their rcspccrive levels in the In tc fe rencz  Check Sarzplc: 

a. If the ICS recovery for zn clczncnt is >120% and the sarz7it rs:lts a:: 
c IDL, this data k act:?table for  use. 

, . -- 
If n c ~ n t i v c  rcsulc~ ar t  observed for e!exents that are not prt::?.: :s t.?e c:.;. 
ICS solurions, and their absolutc value is > IDL, the pcssibiiity o f  faizz 
n e g ~ t i v t s  in the samples may exiss. If the absolute value of :he ce;z:ivz 
rtsuiu k > IDL, an evaluation of the a s o c i ~ t c d  sarnpic d s a  skcald , - -  kc  r z k .  
Far samples with comparable or hiqhe: levek o i  interr'trcrlrs, q'l31:ry r:rzi:s 
for rhc affct:ed anzlytcs c IDL as c s t i m m d  (VJ). 

In g e x r a l ,  the sample data can be ac::?ttd if r k t  csnczritmtiocs of  A!, Cz,  
Fd and Mg in the sample are found to be less than sr equal to t h e i r  ::s;.cc:i.:e 
concmtn t ions  in the ICS. If these e!err.e.?ts are present at c=x:r.:r=:ic;.s 
g r e s e r  than the level in the ICS. ar  other t!ez?eats are  preze:: in :?.e s==;i= 
at 510 r;..g/L, the reviewer should investig=tc the pasficiiily of 0:?.5r 

inrerfercne: c f fccr  by using Table 2 given on page D-12 of  kt T,'37 SO 
These anzlyte concentration c q u i v d e n ~  presented in the Txclt skould 



. considered on ly  as t s t ina t td  values, since the exac: vdue of any ar.:lytkz! 
system is instrurrent specific. Tintrefore, estimste the concentration produced 
by an interfering e!enent. If the estimate is >2X CXDL and also grezter  :h:: 
10% of the rezorrtd concenrntion of the affecrcd element, qczliiy the 
affected resuia as cstirnzred (J). 

The hborator j  control sample serves as a monitor of the ovcmll petformscce of  311 
s w s  in the andysis, including the sample preparation. 

B. Criteria 

1. XI1 aqucous LCS rcsuirs muss fa11 within the c m t r e l  lizix cr' 80-112%?.. 
excegt Sb and Ag which have no control Iirnits. 

2. All solid LC5 rtsuIts fall within the cmtrol  limits eszbIiske"ly tke 
EPA. This informarion is availabie from E?rfSi/LV. 

C. Evaluation Proc&ure 

LC5 %R = x 100 
LCS True 

Where, 

LCS Found = concezrration (in ug/L for aquaus;  :s~/k3 for solid) c; 
anaiyte meltured in L L , ~  analysk or' LCS soiu:ion 

LCS True = concentration (in us/L for aqtleaus; r n z / k ~  fc: soiid: o f  c z ?  
analyte in the LC5 sourc: 



2. Solid LCS 

a. If the solid LCS recovery for any analyte fa!Is ou~sib?  t k t  E?;. c::t:ci 

limits, qnAit'y all sample results > IDL x esii~=t:=! (I). 

b. If the LCS resulu are higher than the control l inirs  and the s x z p i t  
ruulu are c IDL, the data are acceptzble. 

C. If the LCS results arc lower rhsn the control lirnirs. quzlify all sarzr,Ir: 
results < IDL as estimated (UJ). 

Criteria 

1. Samples identitled as fie!d blanks a n n o t  be used for du?licrr? sarcgit zr.aiysis. 

(RPD) shall kc uc:',or sa&c values >5X CXDL. 

3. A c3n:rol l i c i r  or' X X D L  (22X C 3 D L  for  soii) shzll bc u e r !  f a r  s s z ~ i s  
values 4 X  CXDL. icciuding the c s e  whc3 only of the dz;31icz:~ :zrn;:? 

* 
valuts k d X  CXDL. 

Evaluauon Proc:dure 

RPD = 'S-D1 x ICO 
(S+D)/Z 

Where, 

S = Fint S a ~ p I t  Vaiue (original) 
D = Second Sanpie Value (duplic3tc) 

- 
J. Verify that the fieid blank was not used for  dupliczte amiysis. 

I .  If duplicztc analysis results for 3 p x r i c d x  analyte fail ou:sidt the ac;rc~:ia:? 
conrrol windows, qualify the results for that anaiyte in ail associated szmpier 
of the same matrix as estimated (J). 



data. 

This information must be included on the IRDA form. 

- 
L. If the fieid blank was used for duplicsre analysis, ail o ther  QC d2t2 r z s :  5c  

carefully checked and proiession3l judg,rnenr ex~rc ised  wnen e v a l u l ~ i r . 3  t h e  

VII, MXTRTX SPTKE SXhfPLE ANALYSTS 

A. Objective 

T h e  matrix spike sample analysis provides information about the cfrec 
matrix on the digestion and measurement methodology. 

B. Cri tcria 

1. SampIu id~ntif ied w field bhnks cannot bt used for s;rike=! samgit  anslysis. 

C. Evaluation Pmetdure 

2. Check raw d x a  and re3IcuIatc one o r  more 463 usins the f c i l o w i e ~  cqc.-:Izr: 
to verify that resulu were c a r i ~ c ~ l y  r c ~ a r r e d  on  For= V. 

Where. 

S R  = Spiked Sample R s u l t  
SR = Sample Result 
SA - S p k t  Addcd 

- 
1. Verify that the fic!d blank was not used fc r  spike ~ x l ' j s i s .  

1. If the spike recovery is >125% and the re7or:td saxpie re,sc!x are c DL, :kz 
data is acc:gtabIc for use. 



5 .  If rhe fieId blank was used for matrix spike anslysis, all o ther  QC dl!= EX$: 
be carefully chezk td  and profession~l judgment exercited when ev3iuzrioq the 
data. 

This information must be inciuded on the IRDX form.  

Note: If the matrix spike recovery do ts  not m e 5  criteria ( t x c e ~ t  in Xg), a 2% - 
digesrion spike is required for  all methods exc=pt furnace, but this data is not urcd ro 
qualify szrnple results. However, this i n f o m ~ r i o n  must be inciuded in rhe IXDA 
report. 

VIII, FURNACE ATOhITC ABSORPTION OC 

Objective 

Duplicate injections and furnace post digestian spikes esrrbtiih the prtrisior,  arc 
accuracy of the individual anslyrical determinations. 

1. For saxzplc cmctntrationz > CXDL, dupliczrc injections rxusi q r e e  withi.: 

+lo% Re!ativc Standard Deviation (RSD), (or Coefficient of Variation (CV)). 
otherwise the sample must be rerun onc: (at I e s r  two addirionai injcc:ior.s). 

2. Spike recovery must be 285% and 51 15%. 

- - 
J. l n t  Furaacc Atomic ~bsorpt ian Schcrct m u r  t e  foilowed = d?:crikti I:: :-: 

7/87 SOW, p. E-15. 

Evaluation Procedure 

1. Check raw data to verify that duplicate injections as::= witkin =3G% X3 (I;: 

CV) for  sample c ~ n c c n t m i o n s  > C U L .  

1. If duplicztc injcc:ions are ourside the 519% RSD (or CV) h i s  azd :k: SX?.;~? 

has not been rerun one: as required, qzdiiy the d3ta as e s i i r a e r l  (1). 

2. 
. 

If the rerun sample results do not agrct withia ;3?6 RSD ( a t  CV). G 3 i i - y  k.2 

data as estimated (J). 

4. If the post digestion spike r e a v c r y  is ,l0?6, but <40%, q m l i i y  rc tu i :~  < !3L 
as estim3ted (UJ). 

5 .  If the post digestion spike recovcry is ~ 1 0 % .  qualify resuits < IDL u unmsii 
(R). 



a. If the f u r x c e  posr di3tstion spike recovery is not within 55-1  1 5 3 ,  
qualify the sample results > IDL as estimated (J). 

b. If the  furnace post digestion spike recovery is n o t  within 35-1 15%, 
quslify the sample r e s u l ~  < IDL as esti.r,=tcd (UJ). 

7. If Method of Sundard Additions (MSX) is required bur h l s  r.ot been doce, 
qualify the d 3 u  as csrimatcd (J). 

8. ff  any of rhc sxnplcs run by MSA hsvc not b c s  spiked at the agproprist: 
levels, qualify the &a as csumatcd (J). 

9. If the MSX corrc!ation coefficient ii <0.995, qualily the &:a as es:irnzicd (i). 

B. Criteria 

If  the anaLysc conc:ntiatiori is sufficiently high (concent;arion in :he origizA saz; .=  
is x in ima l ly  a fac:or of 50 above the IDL), an analysis or a 5-fcld cii2:icz z z i :  
agree within 10% 3iiTertnc= (5D) of the origin31 results. 

C. Evaluat ion Proc=dures 

I = Initial Saxpie  Ruult  
S = Serial Dilution Ruuit  (Tnsmncnt Rczding x 5 )  

D. Action 

2. If evident: of  ncg=rive interlcrtr,~: k found. USE $:ai:srioc;I ~EC~::Z! :,E 

qualify the d713. 



Tine objecrive is to ensure t h ~ t  the rcgorter! quzntiraticrn results are acr=r=re. 

Amlyte quanritation must be calculated according to [he appropriztc SOW. 

Evaluxion Procedures 

The raw data should be examined to verify the correc: csiculation or' s3mple rtsol:s 
reported by the laboratory. Digestion and distillation logs.. instruner,: printouts, s:ri=: 
charrs, etc. should be compared to the rcgorttd sample rtsxlrs. 

2. Verify that ther: are no transcription or reduction errors (e.2., Ciic:ior.s, 
pcrc:zt solids, sample weights) on one or more saxples .  

3. Verify that results fall within the linc3r range of the IC? (Form XXI) azc 
within the ~aIibratcd ransc for the non-ICP pannc:!:s. 

4. Verify thsr sample remits arc >5X IC? IDL, if IC? amlysis results a;: csz= 
for As, Tl, Sc, or Pb. 

XI, P E L D  DUPLTCATES 

Critcriz 

m e r e  s r t  no review citeria for ficid duplimtc anslyscs c o m ~ s n c i l i t y .  



C. Evaluation P roc~dures  

Samples which are  fie!d duolicates snould be identif ied using EPX Sarzpie T:C? 
Reports or s m p I e  field sheen. The reviewer should c o r p c r e  the  results repor:?:: fcr 
tach sxnple and czlcuiate the R e h r i v e  Perccnt Di f fe rex :  (RPD), i i  apprppr i~ i? .  

D. Action 

XII. OVERALL ASSESS5tEYT OF D A T A  FOR X CASE 

It is appropriate for the data reviewer to make professional judgnects  a d  c x 7 r z s  -. 
concerns and eomrnects on the validity of the overall data for a C z e .  l n i s  is ~;~::ic.;i-tr::* 
approprism when there are several QC crircria out of sptciiic=:ior,. The  ac&:ive nxnre cC 
QC facors  out of speciiicxion is diificuit to assess in an objecrivc manner, t u c  rhe revie7*..-r 
hu a responsibility to inforin the user concerning data quality and dsra h i r a t i o n s  i n  order tc 
assisr that user in avoiding insppropriatc use of the dlta, wnile not prcc!udizz t:;i 
cocs ident ion  of the data a t  alI. If qualifiex other than rkose used in this d o c c z c ~ c  2:. 

necessary KO describe a t  qualify the data, i t  is necessary to thoroushIy doc~nen t / exp i? in  tks 
additions1 qualifiers wed. i 3 e  data r tviewts wouId be g r s t l y  assisted in this c ~ d e s v o r  if :k 
dar? quality objt t r ivcs were provided. Tnc ewer  form and su;plemenury doc:czz:z:icn 
must be inclub::! with the  review. 



GLOSSARY X 

Data Qutli l icr Delini t ions  

provided. 

- T h e  material was ~naly2cd for, but w& nor dctac:ed aLovc the lcvei of  t t c  
associated value. The associated value is either the sample qunt i ta t ion  lini: 
or the sample detection limit- 

- T i c  rnttcri=l was analyzed for, but was not  dc:cc:.d. The assoc:s:ci v ~ i c t  is 
an estimate and may be inac:rratc or imprecise. 



GLOSSARY B 

Xddi t ionai  Terms 

~sscci3t:d Samples 

cca 

ccs 

CCV 

CLP 

CKDL 

cv 

DPO 

EMSL/LV 

Any sanple re!artd to a par;icuI=r QC a n r i p i s .  
For example: - For ICV, a11 samples run under the s3r.c 

calibration curve. 

- For duplicate RPD, all SDG samples 
digcsttd/bisiiIled of the s3mt matrix. 

Atomic Absorption 

Continuing CaIibration SIrzk - a d c i o n i i ~ b  *;-a?;- 
sample run every ten raagies design?: :s 62:~~; ;=:- 
arryover  contamination. 

Cocificient of Variation 

. -  
Fic!d blanks are inttzd$c! :O idcn:lty csn:xixf.: :  
that z z y  h v e  teza intrcdzc:d in tke 55ii. 
Exampies are trip b i m k s ,  : r ~ v e i  5i:zk:. 
r i m r e  blanks, snd d e z o n r ~ n i n ~ r i a n  blsnks. 



Xolding Time 

ICE 

ICP 

ICV 

Initial Calibration 

IRDA 

LCS 

MS 

M A  

70s: digestion Spike 

Q A C 

RPD 

RSCC 

RSD 

Serial DiIution 

A duplimte sxnplc  generzted in the field, fict i n  th- 
hborztory. 

The time from sample collection to 1abora:gry 
analysis. 

Initial Cdibration E l m k  - first blsnk s ia~da:d  ;:r: 12 

confirm the calibration curve. 

Inductively Coupled P l u m s  

Interference Check Sample 

Initial Calibration Verific3tion - firs; standard rvn to 
confirm the czlibrarion czrve. 

. . 
The tstabIishment of a czlibration c x v e  ,;.it;. 

the appropriate number of s:ar,da;ds a:C 
concentration rsnzc. Tne czlibrarion c x v e  pic:; 
absorbance or  emission versus csnc=xrs:ion c '  
standards. 

Inorganic Regional Data Xsstssner.t 

Laboratory Control Sxzplc - supplied by  E7X 

Method of Srandard Addition 

The addition of a ksown a n o u c t  c i  sazda rd  zr:cr 
digstion. (Also idcztiiied as azaIy:ic=i s ; k ,  
or spike, for furxc :  ai?=lyses.) 

Qudity Assurance Coordi;a:or 

Regional Sax;~It '  Control C m t r  

Relative Standard Deviation 

A sample run at a specific dilution to d$rcr,izi! 
whether any r ign i i i c~n t  ckc3icsl  or  ~ k y s i c z i  - - 
intcrfere.x=s exist l t r e  to s m p l c  x3t;ix e::e=:s. 
(IC? only) 



SDG 

SMO 

SOP 

SOW 

Sample DeIivtry Group - dcrined by o r e  o f  1;-.t 

follow in^, whichever oczcrs first: 

- each 14-day cslcndar period durir.3 which 
fieid ssrnplcs in a C u e  are r c ~ i v e d .  
beginning with rezcipr of the firs; sample 
in the SDG. 

Sample Manqernent Officc 

Standard Opcrarinq P:oc:durc 

Sratcxnt  of Work 



Region 

CASE NO. 

LAaORATORY 

SITE 

NO. OF SAMPLES/ 
MATRIX 

SDG* REVIEWER (IF SOT ESD) - 
SO'#+ REVIEWER'S N A M E  

DPO: ACTION FYI COMPLTTION DATE 

HOLDING TIMU 

ICS 

LCS 

0 = Data had no probic:s/or qusliiied due to minor ~ r o b l t z ~ .  
.M - Darn qcziir'icd due to czjor  probiem. 
Z = Data unx::ytable. 
X = Trobiemz, but do not ar':'tct dzm 

NOTABLE PERFOR,MANCE: 



ItZVZL C DATA VAZfl3ATIOl GUIDE-S 



Listed below are the validation criteria whidi  will be 

u t i l i z e a  in evaluating the analytical data for a L e v e l  C QC site. 

Note: All holding times w i l l  be evaluated from the d a t e / t h e  of 

sample collection, not from the validated date / the  of sample 

receipt by the laboratory. 

Holding T i m e s  - Holding tines are 28 days for w a t e r  samples 
w h i ~ l  are preserved and refrigerated. No holding times a r e  

c i ted  for soils. 

C a l i b r a t i o n  - Ensure mat a mee- to - f ive  point 

bracketing sampleconcentration is periomed d a i l y .  

2 .  Target-Compund L i s t  (TCL) f o r  VOAs (aP Metkodsi 

Holding T i m e s  - Samples must be analyzed w i t h i n  the. h o l l i n g  
tines spec i f i ed  i n  Sect. 3 or the data should be marked as 

estimated (J) > 

I n i t i a l  calibration -  he mar- relative standard d e v i a t i o n  

[ (RSD) p e r c e n t  RSD] sha l l  not be >30% for indicted C73 CCC. 

The maximum mean re la t i ve  raspom. f a e o r  (RI(F) for S?CC shal l  



1,l-dichloroethane, bromoform, 1,1,.2,2-tetrachloroethane, and 

chlorobenzene. the' CCC compounds are vinyl chloride, 1,l- 

dichlaroethene , chlorof o m ,  1,2-dicUoropropane . toluene, and 

ethylbenzene, 

Cdntinuing Calibration - The minimum response factor f o r  the 
SPCC components f o r  VOAs analysas shall not  be 40.300 ( 0 . 2 5 8  

for bromof orm) . . The maxbum response fac tor  percent deviation 
for indicated CLP CCC cnmpanents from the mean initial 

ca l ib ra t i on  response factnr shall not exceed 2 5 % -  If these 

criteria are exceeded, a nev calibration for the compound 
shall be employed. 

Blank/Spike Control S a n q l e s  - M y  control sample w h i &  exceeds 

me internal .- - -. QC . . limits s e t  by the laboratory f o r  a given 

sample matrix shall require all data from the associated batch 

of samples to be c lose ly  inspected. If no analytical problems 
are found, the data analyzed with the out-of-control point 
shall be discussed i n  the QC sect ion af KpR and f i n a l  r e p a n .  

If prublems are found in the analytical data. +&e samples 

associated with the batch shall be reanalyzed and L,le data 

from reanalysis' reported. If holding times are exceeded in 

the reanalysis, both sets of data shall be presented. 

If the blank/spike results are outside the internal laboratory 

limits and if the matrix *fie results are outside the CLT 

limits, the laboratory will either reanalyze the samples 

within the holding times or the data will be flagged with an 

and the data are n o t  usable, 

Surrogates - If surrogates exceed the CLP limits. 'de data 

shall be flagged *at the surrogates exceeded limits. 

Method Blanks - A method blank should be mn each &ay 

following the Continuing Calibration STandard, common 



laboratory solvents should not be found in the blank at levels 

over. five times the detection limits. O t h e r  compounds should 
not be found in the blank at levels exceeding tho  detection 

limits. If coxunon cantaminant capounbs are detected in 

samples a t  a concentration of 4 0  times the concantration 

found in the blank, or other compounds at ~5 t s  the 

cancentration in the blank, report those compounds as n o t  

detected. A d j u s t  tho sample -titation limit to the value 
reported in the samples and flag the l i m i t  as estimated (UJ] . 

Matrix Spike/SpiXo Duplicate - Ensure that 1 out of 2 0  samples 

has been spiked in duplicate. The recoveries shall m e e t  the 

CLP criteria. If tha recoveries do not m e e t  the cr i ter ia .  
examine the blank spike data. If the spike data exceed 

the linits. and m e  matrix spikes m e e d  l d i t s ,  M e  data shall 

be flagged as unusable ( 8 ) .  If +he blank s ~ i k e  data f rom tlze 
batch are satisfactory, the data is usable, and the l o w  

recovery is discussed in the final report QA/QC and in the PC 

report sent to the NCR. 

F i e l d  T r i p  and Equipment Blanks - If contaminant analytes are 
detected i n  sanples a t  concentrations of <S t b e s  the 

cancsntration found in the highest associated b l u ,  the 

results are considered suspect and are reported as estimated. 

3 .  TCL Semivolatile Oryanics (C119 methods) 

Holding Times - Samples must be extracted within 7 days of 
collection and analyzed w i t b i n  40 days 02 e-action. Any 

samples which do not  meet these requirements must be flagged 

GC/MS Tune - Hake certain that a decafluorotriphcnylphosphine 

tune is completed every 12 h of sample analysis, *that each 

sample is associated with a tune, and that each tune meets CT,P 



requir'ements. Data are not reported i f  the instrument does 

nor. tune- 

f n i t i a l  C a l i b r a t i o n  - Ensure that a 5-point curve has been 

completed, The RRF of the BNA compounds shall be a minimum 
of. 0.050 for the SPCC l i s t e d  in the current revision of -a 
C The maxirum RSD f o r  the ccc listed in the CLP procedure 

is 30.0%. The minimum RRF for the SPCC is 0 . 0 5 0 ,  and 'de 

maximum prreent difference f o r  the CCC is 25%.  If these 

limits are exceeded, a new calibration m e  shall b e  

generated. 

Continuing Calibration - T h e  cantinuing calibration check w i l l .  

b e  performed once every 12 h during operation. The minimum 

XRT f o r  the SPCC is 0.05, and the maximum percent dizzerence 

from the initial calibration shall not exceed 25% f o r  Lie CCC. 

I F  t9ese limits are exceeded, a new calibration c w e  shall 

be generatad. 

Blank/Spike Control Samples - hny con-1 sample which exceeds 

the internal  QC limits set by the laboratory f o r  a given 
sample matrix sha l l  require all data frw the associated Satch 

of samples to be closely inspected. If no analytical problems 

are found, the data and the out-af-contra1 point shall be 

discussed in the QC section of the  report- If problems are 

found in the analytical data, samples associated wit1 the 

batch s h a l l  b e  reanalyzed and the data from reanalysis 

reported. If holding times are exceeded in me reanalysis, 

both sets o f  data shal l  be presented. 

1: 'the blank/spike results are outside the internal Laboratory 

lhats and if thr matrix spike rasultr are outside the CL? 

limits, the laboratory will either reanalyze me samples Or 
the data w i l l  be flagged with an "RW, and the data is not 

usable. 



Surrogates - If surrogates exceed the CT9 l imi t s ,  the data 

shall be flagged that the surrogates exceeded lisits. 

Blanks - A methad blank should be run each day following the 

Continuing Calibration Standard. Pbthalatr should not be 

foltnd in the blank at levels over five tines me detection 

lbits. Other cumpounds should not be found in the blank at 
levels exceeding the detection limits- If common contaminant 

campounds are detected in samples at a concentration of <LO 

times the cancentration found in the blank, or other compounds 
at <S times the concentration in the blank, report +hose 

campounds as not detected. A d j u s t  the sample p a n t i t a t i o n  

lait to the value repofied in the samples and f l a g  Lte lisit 
- as estimated (US). 

Hatrix Spika/Spike Duplicate - ensure that 1 out of 20 samples 

has been spiked in duplicate. The recoveries should m e e t  the 
CIS criteria. If me rqcoveries do not m e e t  the criteria, 

examine the blank spike data. If the blank spike data exceed 

the limits and the matrix spikes exceed limits, the data shal l  

be flagged as unusable (R) . If tho  blanks spike data from the 
- batch is satisfactory, the data are usable, and the low 

recovery is discussed in the final QC repor, rent to t5e  

Analytical Environmental Suppo* Section. 

4 .  Metals 

Holding T i m e s  - Samples must be analyzed w i t h i n  s i x  months, 

except mercury shall be analyzed in 28 days from sample 

collection. 



the samples should be reanalyzed. If it is not poss ib le  t o  

perf  o m  reanalysis, the data are rejected and flagged w i t h  an 

M Calibration - Calibration blank and at least three 

standards shall be used in establishing the c w e  p r i o r  to 

sample analysis.  A curve shall be analyzed each day prior te 
sample analysis. 

Calibration Verification - Verification using a standard 

obtained from a source o t h e r  than that of the initial 

calibration shall be used and the  result shall be within 90 
to 110% of the true value for both I C F  and AX work 

Calibration verification shall be done at a minimum frequency 

of 105 of every 2 h, whichever is more frequent, and shall Se 

done a t  the end of the analytical run. 

Method Blanks - At least one preparation blank shall be 

, prepared with each batch of samples. me blanks shal l  contain 

less than the detection limit for a11 analytes- If the  

concentration of the associated blanks is above the detecticn 

l i m i t  and if the lowest analyte concentration is el0 tiines the 

blank, reanalysis of the sample must occur, If reanalysis is 

n o t  done, the data shall be reported and flagged as estimated. 

The blank shall never be subtracted f r u m  the sample. 

F i e l d  and Equipment Blanks - If contaminant analytes are 

detected in samples at concentrations of 4 times L'le 

concentration found int eh highest assaciated blank, the 

results are considered suspect and are reported a s  est i sated.  

Blank/Spike Laboratory Control Samples - Any l a b u r a t o q  

control sample which exceeds the intarnal QC limits set by L'Le 

laboratory for a given sample matrix shall require all data 

f r o m  the associated batcb of samples t o  b e  closely inspected* 

~~\REWRTS\YASUX.DVG D-6 



If no analytical problems are found, the data and out-of- 

control point shall be. discussed in the QC section of Lh 

repod.  If problems are found in the analytical data, thz 

samples associated with the batch shall b e  reanalyzed and L3e 

data from reanalysis reported. If holding times are exceeded 

in the reanalysis, both sets of data shall be presented. A 

discussion of data reported when the blank/spike laboratory 
control sample is out of control shall be presented in the QC 

section of both the final report and the MPR. 

If the blank/spilre results are outside the internal laborantory 

limits and if the matrix spike results are outside the C-2 

limits, the laboratory w i l l  either reanalyze the samples or 

the data w i l l  be. flagged w i t h  an llR,ll and the  data are, n o t  

usable. 

Wet Caemistry 

Sample Presarration - A review of f i e l d  

chain-~f  -custody forms vill be perf armed 

were properly preserved in accordance 

defined i n  Table 1 of the QAPP. 

sampling logs and 

to insure samples 

w i t h  requireznenrs 

Holding Times  - A review of sample collection, preparaticn, 
and analysis times will be performed. All samples must b e  

prepared and/or analyzed within the holding times specified 
in Table 1 of the QAPP. Samples exceeding holding.time t S a t  

are reported as non-detected v i l l  be flagged nRw as unusable. 

Samples excooding holding times that have reporred 

concentrations a f  analytes above the detection limit w i l l  5e 

flagged "JW as qualitative. 

C a l i b r a t i o n  - Ensure that at least a t lee- to- f ive  paint carJe 

bracketing the sample concentration is perforsed d a i l y .  T h i s  

appl i e s  to all meaods unless the method specifically calls 



for  single point  calibrations. R e s u l t s  reported without 

proper  ca l ib ra t ion  may be cansidered unaccaptable. Compare 

percent RSD or percent differanca from initial calibrations, 

if appropriate. 

Detection Limits - Ensure detection limits in method blanks 
are low enough t o  meet the established ARAR. If dilutions of 

samples were made which have resulted in elevations of the 
detection l f m i t s ,  ensure that the dilution is appropriate 

(needed) and that the recovered value was s t i l l  within the 

working range of the instrument calibration. Samples that 

have unexplained high detection limits above the targeted 

(required) limits L5at are reported as below detection limits 
should be flagged "3" as unusable. 

Method Blanks - A l l  blanks should be free of L l e  compounds o f  

in teres t  being recovered by tbis method, If contaminants are 

present at values above the  detection limits the 5 T i n e  Rule 
f o r  evaluation of blanks speciTied in -e EPA Data Validation 
Functional Guidelines for  Inoryanics ~ n a l y s e s  should be 

applied. Data should be flagged in accordance wit,? tbis 
guide l ine .  

Blank (Reagent Water) S p i k e s  - A review of e reported 

results and control charts should b e  conducted. Values 

outs ide  o f  the established control limits should be flagged 

based on the  criteria presented in Section 12.5 of the QAPP. 

~uidance  in applying the correct qualifier code may be 

obtained by following the procedure defined in the ZPA 

Laboratory Data Validation Functional Guidelines for 
Inorganics Analyses for -oratory Contzol Samples'. 

Matrix Spike/Matrix Spike Duplicates - A review of matrlx 

spike and matrix sp ike  duplicate data should be p e r f o r ~ e d .  

Values repo=ed should be evaluated in accordance with t he  



widelines establhhed for m a t r i x  spikes and matrix spike @ - 
duplicates in the EPA Iaboratnry Data validation Functional 

Guidelines for Inorqanics Analyses. 

Laborat.Zy Duplicates - Laboratory duplicates, if performed, 
should be evaluatmd in accordance with thc procedures 

specified for Duplicates in the EPA Laboratory Data Validat ion 
Function Guidelines f o r  Inorganics a a i y s i s .  



FIEIJ) DATA VALIDATION CHECKLIST 1-98 
CW&/F-I a - 

F ' t - o j ~ r t  Name: 
P r o  jcct Number:  
Samplc  Identification: 

Sanp 1 i nq Team: 
Anslyzing Laboratary: 
Analysrs Per-farmed: 
Sample -Matrix: 
QA f iepart i n g  Level: 

REkoRTING REQUIREMENTS 

FIELD DATA PGCKAGE DOCUHENTATfPN YE% 

F i t l d  (water s-nd r a i l )  sgmple l o p  
c o m p l r t e d  prcperly s n d  ripred 

Chcin of c u s t o d y  f g r m  c a m p l a t s d  - 

F i = l ~  e q u i p r e n t  we= p r = p z r ? y  
c a l i b r a t ~ d  before use 2nd rasu l t s  
dcsurnen ted .  

C o m m e n t s :  



MASTER SAMPLE LIST AND HOLDING TIME ANALYSIS 

Paramet-ers (Method) : 



LABORATORY DATA VALIDATICY 
I X O R G A V I C S  - 15 

DATA VALlDATlON S U M M A R Y  

SITZ NAYE & MCATION: 

DATZ COL-ECTED : 

I C 9  I C S  



FIELD DUPLICATES 

DATE COLLECTED: 



LAEOlWTOR'i DATA VLLiDATICN 
I N O R G F J I C S  - 12 

S A M P L E  R E S U L T  VERIFICATION 

SITE N L X  & L3CXTION:  



WBOfLriTORY DATA VALIEXTIGN 
I N O R G X V I C S  - 11 

ICP SERIAL D I L U T I O N S  



F U R N A C E  AA QC 



LISOEWTORY DATA VALIDATION 
I N O E G X N I C S  - 9 

MATRIX SPIKE 

SSTZ N>J% & LOCATION: 



LABORATORY DUPLICATES 

SITE N X E  & LOCATION: 



LABORATORY CONTROL SAMPLES (LCS) 

SITE N%IE & LCCXTION: 

IC? 



G C / M S  T U N I N G  AND P E R F O R M A N C E  

PROJZCT DESC4IPTION: 

SITS ??LYE & LOCATION: 

S>-,"i"Z G2OUP : 



H O L D I N G  T I M E S  



GC/MS CALIBRATION 

SITS N X E  & LOCATION: 

S X 4 F T 2  GZOUP : 



N S T R U M E N  ERF O R M  NCE 



METI-iOD BLANKS 

SITE L O C A T I O N :  



Pes t /PCBs  CALIBRATION 

Scz.2 czizariz m e t ,  12~: ~ s s + 3 l % .  

c-: -=-- = ,,.asc=io. ,,,,, 1, ~ c z  aez, ettz * * -  



LABORATORY DATA VALIDATION 
04G;sl-IICS - S 

TRIP B L A N K S  



FIELD B L A N K S  



MATRIX S P I K E / M A T R I X  SPIKE DUPLICATE 

SITE & LOCXTICN: 



SURROGATE RECOVERY 



I N T E R N A L  S T A N D A R D S  P E R F O R M A N C E  



L:SOGTORY CXTX V A ~ 1 a ~ ~ ~ c y  
O R G X T i C S  - 11 

ELD CATES 



O U N D  R E P O R T E D  ETECT 

??.OJECT DESCXiCTION : 

SITE NWZ & LOCATION: 

S 2 3 f E  G20UP: 

DATE CQLLECTE3 : 

vccs 



'LXZORATOR'L DATA VALIDATfZX 
O ~ G , ? L ~ V I C S  - 13 ' 

COMPOUND IDENTIFICATION 



D A T A  VALIDATION S U M M A R Y  



TENTATIVELY IDENTIFIED C O M P O U N D S  



INITIAL A N D  C O N T I N U I N G  CALIBRATION V E R l F l C A T l O N  



H O L D I N G  TIMES 



M E T H O D  BLANKS 

SITE NaE & LOCATION: 



CAL RVE STAN 

DiS C 4 E T Z O N  : 

SITS %2E & LOCXTIGN: 



P9O JECT 

ICP I N T E R F E R E N C E  CHECK S A M P L E S  (ICS) 

DES 

SITE LTXE & LOCATIOX: 

DATE C3LECTE3 : 

I C ?  



LABOYAT04Y DATA VALZDAT?C:J 
ZMGXG.2:iCS - 3 - Y 

FIELD BLANKS 

I:? 



LABORATORY DUPLICATES 

SITE N X E  & LOCATION: 

DATE C C L E C T E D  : 



LABORATORY CONTROL S A M P L E S  (LCS) 

SITE NXIE & LCCXTION: 



UBOFSiTORY DATA VXLI2.1"IQN 
I?TORG;2TICE - 10 

F U R N A C E  AA QC 

DES C?.I PTI 

DATS C O L L Z C E 3  : 



i;lSOF!ATORY CATB VALIDAT1Oi.I 
I N O 4 G A ? ? f C S  - 9 

MATRIX SPIKE 

PRCJZCT DESCXI7TIGN: 



S A M P L E  R E S U L T  VERIFICATION 

SITE N L a  & U C A T I O N :  

DATE C C E C T E 3  : 

cett 



ICP SERIAL D l L U T l O N S  

P3OZZZT DESCRIPTION : 



S U M M A R Y  

DATE CQLLZCED : 



FIELD DUPLICATES 

LOCATION 

DATE COLLECTED : 

WEOWLTORY DATA VALIZATIOP 

- ' 
i Yo s~ecliic rev iew c = l t e r i =  t= evaluate & , e ~ c  c~ ; l i c zz=  

csa~zre=ility. X t t a c k ~ e n t s  : ?.OD c2lcz lz t i scs  ; 
7-29 = [ ( S X  - 38)/((S?. - 22)/;): x 1CO 



ATTACHMENT G 

Contract Compliance Screen Checklist 



CCS-QUALITY CONTROL REVIEW PCIGE 1 0-F 3 
INORGANICS DATA PACKAGE-METALS AND'CYANIDE 

R e p o r t e d  Acceptable Required 
Data Package Deliverable No Y e s  No Yes No Y e s  

Holding Times 
METALS 

CYRN I PE 
WET CHEMISTRY 

Z a l  i bration Curve Standards  
ICP 

ATOMIC ABSORPTION 
MERCURY 
CYANIDE 

WET CHEMISTRY 

Initial Calibration 
I CP 

ATOMIC RESORPTION 
MERCURY 
CYAN I DE 

WET CHEMISTRY 

Continuing Calibration Verification 
ICP 

BTORIC ABSORPTION 
MERCURY 
CYaN I DE 

WET CHEMISTRY 

Method Blanks 
I CP 

ATOMIC ABSORPTION 
MERCURY 
CYAN I DE 

WET CHEMISTRY 

F i e l d  B l a n k s  
ICP 

ATOMIC ABSaRPTION 
MERCURY 
C Y A N  I DE 

WET CHEMISTRY 

ICP Interference Check Sarnole 
ICP - - 

Laboratory Control S a m p l e  
7 - 8 3  
I L r  - - 

ATOMIC AaSORPTION 
YERCURY 



CCS-QUbLITY CONTROL REVIEW PAGE 2 o f  3 
INORGANICS D A T A  PACKAGE-METaLS AND CYANIDE 

Reporred Acceptable Required 
Data Packaoe Deliverable N Yes . No Y e s  No Y e s  

1 Li- 

QTOMIC ABSORPTION 
MERCURY 
C Y A N I D E  

WET CHEMISTRY 

Matrix S p i k e s  
ICP . - -  

ATOMIC ABSORPTION 
MERCURY ,- - - - 
C Y A N I D E  - -- 

WET CHEPIISTRY .- - - 
Furnace A d  QC - - -  

ICP Serial Dilutions Check Sample 
ICP - - - 

Sample Result Verification 
ICP - - - 

F i e l d  Duplicatss 
I C P  - - - 

A T O M I C  ABSORPTION 
MERCURY 
CYAN I D E  

MET CHEMISTRY 

Summary: Complete Carnpetent Responsible 

I CP 
ATOMIC ABSORPTION 

MERCURY 
CYAN1 D E  

WET CHEMISTRY 



CCS-QUOLITY CONTROL QEVIE2 

INORGANICS D A T A  PQCKAGE-WET4LS AND CYANIDE 

I d e n t i f i e d  Data Package Discrepanciss: 

PAGE 3 o f  3 

Data Val i dator /Date Quality Assurance Of+icer/Date 



CONTRACT COWPLIPNCE SCREENING CHECKLISf 

?reject Name: Date: 
Project Number: S a m p l i n g  Date: 
PSC Number: Data R e c e i p t  Date: 
CC Level  : V a l i d a t i o n  Date: 
Sample Matrix: No. OF Samples:  
Sample Identification: 

-- ---- 

Samole Matrlx: 
Sarnp 1 1 ng Team : 
A n a l y z i n g  Laboratory: 
Analyses Per+orrned: 

GENERAL INFORMATION REVIEW 

3ata Package Deliverable No Y e s  Yes No 

Narrative Summary 

S a m p l e  Results 

Parameters 

Methods 

Detection limits 

Master T r a c k i n g  l i s t  

Sample Collect D a t e  

Lab. R e c e i v e d  Date 

P r e p / E x  traction D a t ~  

Sample Analysis D a t ~  

S i g n e d  COC1/ 



CCS-QUALITY CCINTROL REVIEW PAGE 1 of 3 
ORGAN ICS DATA PQCKAGE 

Reported Acceptable Requires 
Data Packase Deliverable No Yes No Yes No Yes 

2. ,tC Calibration Data 
Initial 

Cantinui ng 

3.  Calibration F a c t o r  - 

4. Response Factor I _ _ _ C I _ -  

5. GC/MS T u n i n g  ( B F B )  

4. G C f M S  Tuning (DFTPP) 

9. Pesticides Instrument Performance 
DOT Retentian T i m e  

R e t .  Time W i  n d o ~ s  -. .- .- 

DDT/Endrin Deg. Ck. 
DBC R e t .  Time Ck. . .-A - .- 

10. Pesticides Calibration 
I n i t .  Linearity Ck. 
Anal yti cal Sequence 

Primary Analysis 
Coniirm Analysis 

Continuing Calib 
1 1 .  Methcd  Blanks 

VO AS 
0NAS 

PEST /PCBs 
OTHER 

12. F i e l d  E l a n k s  
VOAS 
BNAS 

PEST/PCBS 
OTHE?. 



C C S - Q U A L I T Y  CONTROL R E V I E W  PAGE 2 of 3 
ORGANICS DQTA PACKAGE 

Reported Acceptab le  Required 
Data Package Deliverable No Yes No Yes No Ves 

T r i p  Blanks 
VOAS - - - 

Surrogate Recoveries 

Matrix 

F i e.1 d 

Fie1 d 

VOAS 
BNAS 

PEST/PCBS 
OTHER 

Spike/Watrix 
' VOAS 

BNAS 
PEST/PCBS 

OTHE2 

Duplicates - 
VOAS 
BNAS 

PEST/PCRS 
OTHER 

Duplicates - 
VOAS 
BNAS 

PEST / P C B s  
OTHER 

Internal Standards 
VOAS 
QNAS 

Compound I dentif icatiens 
VOAS - - - - 

Com~ound Quantitation and Repor ted  Detection Limits 
VOAS - - - - 

Tentatively Identiqied Compounds 



CCS-QUALITY CONTROL REVIEW PAGE 3 of 3 
ORGANICS D A T A  PACKAGE 

Reported Acceptable Required 
Data Packaqe  Deliverable No Yes No Yes No ves 

Reagent Water (Elank) Spikes 
VOAS - - - - 

Reagent Water (Blank) S p i k e  Duplicates 

Summary: Complete Competent Responsl bl e 

I d e n t i f  i e d  

VOAS 
BNGS 

PEST/PCBS 
OTHER 

Data Package Discrepancies: 

Data Validator /Date Quality Assurance Of4icer/Dats 



ATTACHMENT H 

Data Validation Coding Form 





I I/ ? r ~ j  =c= :isme : T x j  p_cz Yc* a r  : 
, Q.1- ?.t~crzlzq Level: 7 "cl~C==rcn T 9zso: 

Level X Lave!, 3 



APPENDIX 4 . 3  

QA/QC REPORT PLAN 
NAVAL AIR STATION - J A C K S O N V I U  

JACKSONVILLE, FLORIDA 
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2.1 RI Report Introduction ............................ 
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The purpose of the Final Report QA/QC Plan is to provide a 

mechanism to evaluate the quality and completeness of the Final 

Product/Repart to be submitted to the Navy. The Final Report will 
include the results of the investigation and documentation of 

decisions. The Final Product/Report QA/QC Plan is designed to 

accomplish several objectives: (1) to ensure the decision process 
has been appropriately documented and that project and data quality 

objectives specified in the Basic Site Work Plan and its 

components, including the Basic Sampling and Analysis Plan, the 

Quality Assurance Program Plan (QAPP) , and the Basic Field Sampling 
Plan (BFSP) have been appropriately followed; (2) define the final 

report content and format (final investigation report format); and 

(3) establish review processes by which each component of the final 

report will be verified (review process checklist). 

2.0 RT REPORT 

To ensure that the decision process has been appropriately 

documented and that project and data quality objectives specified 

in the Basic Site Work Plan (and subsidiary documents) have been 

appropriately absenred, the elements of the RI Report are described 
below. The Remedial Investigation Report Format Checklist 

presented in Section 8 . 0  will be referenced to ensure the major 

components identified below are included inthe Final Report. 

RI Reaort Introduction 

The RI Report introduction will describe the purpose of the 

report, the tasks required to establish the background for the data 

collection and analysis activities, and a summar( of tasks  required 



L 

to characterize the selected OU. A brief discussion of each of the 

report components is presented below. 

2.1.1 Purpose of the RI Report and OU Background 

At a minimum this section of the RI report should specify the 

expected reasons the RI was required to be conducted. The OU 

background section of the report should include a discussion of the 

following: 

1. netailed OU Descri~tions - for the 00 studidd including 

location, size, configuration, and existing structures, 

etc. ; 

2 .  - including facility type, past and 
current activities and operations, types of chemicals, 

wastes, products, or other materials stored, manufactured 

or lost on the OU, planned future ,use, community 

perceptions, descriptions of surrounding community, 

population physiography records, demographic records, 

census records, regional and site maps, topography, ou 
ownership, etc. : and 

3 .  Results From previous QU ~ n v e s t l a a t w ~  - including both 
physical and chemical data, Regulatory or Administrative 
7 - 

Orders or Consent Decrees and previous recommendations 

for further work or remedial actions that help 

characterize the environmental conditions of the QU. 

Backqround information obtained review both  - 
published and unpublished literature about the OU and the 

surrounding region, and data obtained from an OU visit by the 



explain the basis for the design of the field investigations (e.g., 

soil borings, monitor well installations, water level measurements, 

aquifer tests, sampling and analysis, etc. ) defined in the Work 

Plan and presented later in the report. . 

2.1.2 RI Report Organization 

This section of the report specifies how the report is 

organized. The purpose for each section will be summarized. 

2.2 Studv U e a  ~nvestiuatiorl 

This section provides a detailed description of each of the 

field activities conducted during the course of the investigation 

and the rationale behind the activity. In addition, the activities 

conducted are compared to the activities specified in the Work 

Plan, so that it may be determined whether the specified project 

objectives and data quality objectives were achieved. Deviations 

from the Work Plan also are addressed and rationales given for the 

addition or deletion of any particular activity. 

Results of the field activities (both physical and chemical) 

are presented in subsequent sections of the report, as discussed in 
Section 2.3. The descriptions in this section may include both 

physical and chemical monitoring of selected areas, possibly 

including the following investigations: 

o Surface Features 
. . o Contaminant Source Investigations 

o Meteorological Investigations 

o Surface Water and Sediment Investigations 

o Geological Investigations 

o Soil and Vadose Zone Investigations 



o Ground-Water Investigations 

o Human Population Surveys 
o Ecological Investigations 

2.3.1 Surface Features 

Documentation of information about surface features such as 

topographic, natural, and manmade features obtained during' field 

activities is presented in this section. Also included in this 

section will be OU and regional survey maps showing baseline 

monuments, benchmarks, reference grids, coordinates, scale, 

compass, and topography. 

2.3.2 Geological Investigations. 

This section presents the results of geological studies 

undertaken to obtain information about the regional and OU geology 

for both unconsolidated overburden and bedrock formations. 

Included will be results of -OD reconnaissance mapping, and field 

mapping of surficial soil, overburden units, bedrock outcrops, 

surface water drainage, springs, seeps, etc. This information may 

also include results of surface geophysics studies that were 

conducted. 

2.3.3 soils 

This section discusses the results of activities conducted to 

obtain information about the shallow soils and t h e  vadose zone. 

The data gathered may be divided into three primary categories: (11 

soil physical characteristics; (2) vadase zone characteristics; and 



(3) soil chemistry characteristics. The soil chemistry 

characteristics will be discussed in detail in Section 2.4. 

The soil characteristics data presented here may be obtained 

directly from the results of current field activities including 
borehole sampling and laboratory measurements using ASTM methods to 

determine geotechnical soil characteristics. Other information 

that may be presented includes water budget studies, seepage rates, 

infiltration tests, results from test basins and other procedures. 

2.3.4 Surface Water Hydrology 

Surface water features may include erosion patterns and 

surface-water bodies such as ditches, streams, ponds, and lakes. 

The surface water data that will be presented in this section will 
include : (1) drainage patterns; (2) surf ace .water bodies, 

including flow stream widths and depths, channel elevations, and 

physical dimensions of surface water impoundments: ' ( 3 )  physical 

structures : and (4) surface water/ground water hydraulic 

relationships. 

2.3.5 Hydrogeology 

This section will address the geologic, hydraulic and 

ground-water use aspects of the OU being investigated. Information 

presented in this section shall be divided into two major 

categories as follows: (1) ground-water occurrence (defining 

aquifer boundaries and locations, aquifer ability to transmit 

water; and (2) ground-water movement (defining direction of flow, 

rate of flow, and rate of recharge/discharge). 



2.3.6 Meteorology 

Information presented in this section will include the 

following data: ( 1) local climate, including precipitation, 

temperature, wind speed and direction, and presence of inversion 

layers: and (2) weather extremes. including storms, floods and 
winds. 

2.3.7 Demography and Land Use 

In this section the information presented will serve to 

identify, enumerate, and characterize human populations potentially 

exposed to contaminants released from the Site. Information about 

human populations in the study area and surrounding community that 

w i l l  be presented, include the rollowing: (1) size: (2) location: 

(3) potentially sensitive subpopulations such as, children, 
.. ..- (I) pregnant women, infants, and the chronically ill: (4) a cross 

reference linkage of high-risk subpopulations to the contaminants 

of area to show risk; and (5) the type and extent of human contact 

with contaminated media, including data on the (a) location and use 
of surface waters, (b) local use of ground water as a drinking 
water source, (c) human use or access to the OU and adjacent areas, 

and (d) location of population with respect to the OU. 

2.3.8 Ecological Investigations 

Biological and ecological information will be collected for 

use in the risk assessment because it aids in the evaluation of 
impacts to the environment associated with a hazardous waste site 

and also helps to identify potential effects with regard to the 

implementation of remedial actions. The information presented will 

include: (1) general identification of flora and fauna in and 



species; (3) identification of species consumed by humans or found 

in human food chains; (4) identification of critical habitats; 

(5) land use characteristics: and (6) water use characteristics. 

2.4 yature and Extent of contamination 

The final objective of the field investigations is to 

characterize the nature and extent of contamination. This process 

involved using the physical OU characterization data, described in 

Section 2.3 to develop appropriate sampling and analysis programs. 

Laboratory analyses will be reported on the basis of sample matrix 

type: soil, sediment, ground water, surface water, or air. This 

w i l l  help to minimize -transcription errors--in the presentation of 
the data in tables. 

2.5 contaminant Fate and T r a n s ~ o e  

1 

Following the development of physical data, the determination 

of contaminant sources and the completion of sampling and analysis, 

an analysis of contaminant fate and transport is conducted. If 

information on the release of contaminants is available, the 

observed extent of contamination may be used in assessing the 

transport pathway's rate of migration and the fate of contaminants 

over the period between release and monitoring. Contaminant fate 

and transport also may be estimated on the basis of 00 physical 

characteristics and source characteristics. The results of the 

contaminant fate and transport analysjs including appropriate 

models is presented in this section. 

2.6 Baseline Risk Assessment 

Baseline risk assessments provide an evaluation of the 

potential threat to human health and the environment in the absence 



of any remedial action. They provide the basis for determining 

whether or not remedial action-is necessary and the justification 

for performing remedial actions. For the R I  report, the risk 

assessment will be presented in two major sections: (1) Human 

Health Evaluation, and (2) Environmental Evaluation. The risk 

assessment process which leads to the development of these separate 

evaluations can be divided into four components: (1) Contaminant 

identification: (2) Exposure assessment; (3) Toxicity assessment; 

and (4) Risk Characterization. All of these elements will be 

presented within the risk assessment in the RI report. 

2.7 Summan and Conusions to the RT R ~ D o ~  

The RI report summary will be divided into a minimum of three 
separate discussions: (1) Nature and Extent of Con' 31uination; (2) 

Fate and Transport Mechanisms; and (3) Risk Assezsment. The RI 

report conclusion will discuss: (1) Data limitations and 

Recommendations for Additional Assessment Work; and ( 2 )  

Recommended Remedial Action Objectives. 

Treatability study reports are required for summarizing the 

methodology used and data collected during bench-scale and/or 

pilot-scale treatability studies. Bench-scale and pilot-scale 

testing programs are typically used to evaluate remedial 

technologies for air pollution and gas migration control; surface 

water and leachate generation control; thermal treatment; 

solidification/stabilization: biological, physical and chemical 

treatment; and in-situ treatment. The Treatability Study Format 

Checklist presented in Section 8.0 will be referenced to ensure 

that all necessary sections of the report are included. 



The bench-scale and pilot-scale treatability study work plans 

include sections on project description and background, remedial 

technology description, test objectives, parameters to be tested, 

analytical methods, data management, data analysis and 

interpretation, health and safety, and residuals management. The 

bench-scale work plan also discusses specialized equipment and 

material needs, laboratory test procedures, and treatability test 

plan matrix. In the pilot-scale work plan, the following items are 
discussed; pilot plant installation and start-up, plant operation, 

and plant maintenance. 

4 . 0  F E A S I B I U Y  STUDY REPORT 

The FS Report presents summaries of the results of the RI, 

ir.z,..-zing the"&isk assessment and Treatability Study results. The 

results of the RI, risk assessment, and Treatability Studies are 

used to identify remedial action objectives and develop, screen, 

and evaluate remedial action alternatives in the FS Report. The 

Feasibility Scudy Report Farmat Checklist presented i n  Section 8 . 0  

will be referenced to ensure that all necessary sections of the 

report are included. 

The remedial action objectives are used to identify general 

response actions and associated remedial technologies. Potentially 

applicable remedial technologies are screened for implementability, 
effectiveness, and relative cost. A detailed ,analysis is performed 

on selected alternatives to determine the remedial alternative most 

appropriate in addressing the remedial action objectives. The 

detailed analysis employs the following nine EPA criteria: 

compliance with ARARs: overall protection of human health and the 

environment: long-term effectiveness and permanence; reduction of 

toxicity, mobility, and volume; short-term effectiveness: 

implementability; cost; state acceptance; and community acceptance. 



5 . 0  W L  REPORT FORMATS 

This section of the Final Product/Report QA/QC Plan defines 

the format and table of contents for the Final Product/Report. 

Checklists identifying the necessary components of the Reports 

described in sections 2.0, 3.0, and 4.0 are presented in Section 

8.0 The checklists will be referenced to ensure the proper 

completion of the final RI, Treatability Study, and FS Reports. 

6.0 RFVIEW PROCESS 

This section of the Final Product/Report QA/QC Plan defines 

the review process by which each of the Work .Plan Elements will be 

reviewed and validated. The hierarchy for this review process will 

involve the following steps: 

o collection of the applicable information and data, both 

from existing literature, records, documents, etc., and 

current site visits and environmental investigation work. 

o Preparation of appropriate records and report components by 

designated personnel. 

o Review of records and report components as generated by the 

QAO for accuracy, completeness, applicability to the stated 

task and achievement of stated DQOs and ARARs. Validation 

of sampling and analytical results, including analytical 

contract compliance screening, and data usability 

determination and classification. Review of completed 

checklists and associated product components. 



o Review of report componen ~ t s  and r e c  

t o  preliminary Report preparat ion;  
ords as generated p r i o r  

review by the Projec t  

Manager, Pro  j ect Officer , pro j ect Engineer. 

0 Review of draft preliminary report: by QAO, and Projec t  

Manager f o r  technical competence and s c i e n t i f i c  merit, 

grammatical correctness ,  conciseness, and adherence t o  

proper format. 

o Review by Projec t  Of f i ce r ,  Pro jec t  Engineer and Navy 

Representative. 

o Review of Comments from Navy. 

o Preparation of appropriate  revisions t o  preliminary repor t ,  
review by pe r t inen t  p r o j e c t  staff and project officer and 
resubmit tal .  

0 Preparation of f i n a l  r e p o r t  and review by QAO, Project 

Manager, Proj act Engineer, Proj ect Ofi ice r  and submit ta l  t o  

Navy. 

7.0 CONCLUSION S- 

Upon completion of  va l ida t ion  of the information, a c r i t i q u e  

of the QA/QC e f f o r t s  will be prepared and included i n  the Fina l  

Product/Report. Addressed i n  this critique w i l l  be d e t a i l s  of the  

QA/QC Program implementation and its successes and f a i l u r e s  w i t h  

accompanying cor rec t ive  ac t ions  taken. 

T h i s  s ec t ion  presents  t he  check-off sheets t o  be used t o r  t h e  

preparat ion of the project r epor t s .  
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In accordance with the Federal Facilities Agreement, the 

United States -Navy, Southern Division, Naval Facilities and 
Engineering Command has prepared a Remedial Investigation/ 

Feasibility Study (RI /FS)  Work Plan for selected sites at the Naval 

Air Station (Site), located in Jacksonville, Florida (Figure 1-1). 

The sites to be investigated, referred to as potential sources of 

contamination (PSCs), are shown i n  Figure 1-2. The basis for the 
selection of these PSCs and the grouping of PSCs into operable 

units (OUs) is presented in Section 5 . 0 ,  Site Prioritization and 

Section 6.0, Event Scheduling of Volume 1 Organization and 

Planning. This document addresses the quality control procedures 
that will be utilized for the data collection efforts conducted 

during the investigation of PSCs identified for study at the Site. 

1.1 Proiect Background 

The Site was commissioned in October 1940 to function as a 

support facility for Naval aviation operations including training 

for pilots and ground support personnel, maintenance of aircraft 
and service as a seaplane base. The Site expanded significantly 

with the advent of World War I1 (WW 11) reaching its peak of 42,000 

naval and 11,000 civilian personnel in 1946. 

Military force reduction subsequent to WW 11 and relocation of 

various naval commands resulted in the re-establishment of training 

and maintenance functions as the primary role of the Facility. As 

a training facility for ground-crew and a n a j o r  facility for 

aircraft maintenance, a wide variety of hazardous materials were 

utilized and disposed of at the Site. The types o f  wastes 
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generated at the Site have included metal plating wastes, paint 

strippers, various chlorinated and oxygenated solvents, radio 

nuclides, pesticides, photographic wastes, waste petroleum oils and 

lubricants, as well as domestic waste. In addition, handling and 
storage of aircraft fuel, jet fuel, and motor vehicle fuel in above 

ground and underground storage tanks has led to documented 

discharges of these petroleum products to the environment. 

As part of the Navy's effort to address public health and 

environmental concerns related to waste disposal practices, a 

number of activities have been conducted at the Site to investigate 

and/or mitigate potential environmental impacts. Significant 

actions have included, but are not limited to, excavation of 

radioactive paint waste from the Radium Paint Waste Disposal Pit 

(PSC 13) in the late 1950s; excavation of radioactive waste 

materials from the Old Main Registered Disposal Area (PSC 26) in 

1974; investigation of the Pits Site (PSC 26 and 27) in 1979; 

interim remedial actions at the Pits Site conducted in 1983 and 

1984; and investigation/interim remediation of the Sludge Disposal  

Area/Sewage Treatment Plant Area (PSC 3) in 1987 and 1988. 

In 1982, Fred C. Hart & Associates, under contract to the 

Naval Energy and Environmental Support Activity (NEESA) , conducted 
an Initial Assessment Study (IAS) of the Site. The study included 

a records search of federal, state, and l oca l  public health and 

environmental agency documents, and a site visit. The final r e p o r t  

prepared in March of 1983, titled Initial Assessment Study, Naval 

Air Station Jacksonville, Florida, VIC No. N00207, Naval Fuel 

Depot. Jacksonville, Florida, VIC No. N62566, identified a total of 

38 PSCS. This report, in conjunction with data from previous 
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investigations, was used in developing the scope of work presented 

in the Work Plan. 

1.2 Documents 

The Basic sampling and Analysis Plan (BSAP) has been prepared 

to describe procedures used to obtain quality field and laboratory 

data during the implementation of the RI/FS. The BSAP consists of 

two documents: a Quality Assurance Program Plan (QAPP) and a Basic 

Field Sampling Plan (BFSP). The QAPP has been prepared according 

to the guidelines set forth by the U . S .  Environmental Protection 

Agency (EPA) in "Interim Guidelines and Specifications for 

Preparing Quality Assurance Project Plans", (QAMS-005180) , EPA. 
The QAPP also meets the requirements specified by the Naval Energy 

and Environmental Support Activity in the document entitled 

llSampling and Chemical Analysis Quality Assurance Requirements for 

the Navy Installation Restoration ProgramM, NEESA 20.2-047B, 

June 1988. The QAPP has been structured as a generic document to 

provide general guidance to the field and laboratory personnel 

concerning methodologies of data collection, proper record keeping 

protocols, data quality objectives, and procedures for data review. 

The BFSP has been prepared to define the specific sampling 

procedures and techniques to be employed in the collection of soil, 

sediment, solid waste, sludge, surface water, ground water, and air 

samples during the investigation. The procedures specified in this 

document also meet the requirements specified in the NEESA 

20.2-047B, June 1988 document. 

One primary analytical laboratory has been selected to perform 

the bulk of the laboratory analyses along with two additional a 
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laboratories to conduct selected specialty analyses. Operating 

information and a generic Laboratory Quality Assurance Plan (QAP) I 

concerning all three laboratories has been included in this QAPP in 

Attachments A, B, and C. Accuracy, precision, and completeness 

criteria for the potential chemical constituents and radionuclides 

to be evaluated is presented for each laboratory in Table 1-1 and 

in Section 3.0. Prior to investigation of each OU, an OU-Specific 

Field Sampling Plan (OU FSP), and an OU-Specific Quality Assurance 

Project Plan (QAPjP) will be prepared. The QAPjP will specify the 

specific target compounds to be evaluated and which of the primary 

analytical laboratory and specialty laboratories, if required, will 

conduct the analyses pertinent to the investigation. 

In addition, a wide variety of investigatory techniques have 

been included in the BFSP and QAPP. However, not all of the 

techniques are anticipated to be used at each PSC. Selection of 

specific data gathering methodologies will be made for each OU 

during preparation of the OU FSP and the QAPjP. 

Each QAPjP will contain the same sections as the QAPP and will 

be organized in the same format. In general, the methodologies 

used for each Outs investigation will be selected from the options 

presented in the QAPP, the BFSP, and selected remedial 

investigation field task investigation plans, and will be 

incorporated by reference into the site specific plans. When OU 

conditions require modifications to techniques documented in the 

QAPP and BFSP, or require the use of specialized procedures not 

presented in these documents, the OU-specific plans (QAPjP and 
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OU FSP) will provide a detailed description of the proposed 

technique and the technical justification for its use. 

1.3 Scone of Work 

The principal objectives of the R I / F S  for the selected OUs and 

surrounding site areas are: (1) determine the extent (vertical and 

horizontal) and concentration of detected contaminants, (2) 

identify and characterize the sources of contamination, (3) 

assess the potential for contaminant migration to surrounding 

environments , (4) identify public health and environmental risks of 
the identified contaminants, and ( 5 )  define the scope of f u t u r e  

investigations and/or required remedial actions, if warranted. TO 

accomplish these objectives, the Contractor will perform numerous 

data gathering tasks including waste characterization, 

hydrogeologic, soil and sediment, surface water, air, biological, 

and radiological investigations. 

existing laboratory and field data, the results of OU observations, 
and defined Applicable or Relevant and Appropriate Reguirements 

- - 

(AIULRs) .  Sample collection techniques and the sample analysis 
methods, discussed in Sections 1.0, 4.0, and 7.0, were chosen based 

recommendations provided guidance documents prepared and - - -  

approved by EPA for use in conducting a R I / F S  and in compliance 

with requirements specified in the document e n t i t l e d M S a m p l i n g  and 

Chemical Analysis Quality Assurance Requirements for the Navy 

Installation Restoration Program ( N I R P ) " ,  NEESA 20 .2 -0478 ,  June 
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1.4 gesisnated Tasks 

The following sections of the QAPP briefly describe tasks that 

may be performed during investigations of selected PSCs. These 

tasks include (1) geophysical surveys; (2) radiological surveys; 
(3) geotechnical tests; (4) sampling and analysis; and ( 5 )  data 

analysis and final report preparation. 

1.4.1 Geophysical Surveys 

Prior to initiation of drilling activities or excavations, a 

geophysical survey may be conducted. Data from geophysical surveys 

can be used to locate underground storage tanks, product piping and 

transfer lines, drums, metal debris, and other types of metallic 

waste. In addition, the areal extent of ground-water plumes can be 

estimated using these methods because plumes of impacted ground 

water often contain elevated levels of dissolved ions. After the 

geophysical. information is reviewed, the data will be used to 

further develop and refine drilling and excavation programs for 

each PSC. The types of geophysical measurements that may be 

conducted include: magnetic surveys, electromagnetic measurements, 

and resistivity surveys. More specific information concerning the 

use of available geophysical surveys is presented in Section 4.2 of 
the BFSP (Appendix 4.4.2). 

1.4.2 Radiological Survey 

Based on historical data for each OU, radiological surveys, as 

described in the Radiological Investigation Plan (Section 3.6 of 

the Basic Site Work Plan) will be conducted at the appropriate 

PSCs. The survey grid and survey equipment will be selected based 
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man-made nuclides. 

The results of the radiological surrey of each PSC will be 

compared to a background survey to determine if detected 

radionuclides are a function of areal characteristics Gr due, to the 

presence of 'specific radionuclides at the OU. This data will be 
used for health and s a f e t y  purposes as well as to assess the 

regulatory status of the source material. Because radiological 

surveys can not detect cer ta in  alpha and beta emitting 

radioisotopes at levels that exceed drinking water MCLS, laboratory - 
gross alpha and gross beta scans may be required at PSCs where 

0 radionuclides are known to have been stored. 

1.4.3 ~eotechnical Surveys 

geotechnical evaluation of subsurface soils and, if encountered, 

solid or semi-solid wastes. The t e s t i n g  t h a t  w i l l  be completed at 
each PSC will be determined during work plan development for each 

OU and presented in the OU FSP and Q A P j P  The sampling and 

geotechnical analysis of soil will be conducted according to the 

standard American Society for T e s t i n g  and Materials (ASTM) methods 

presented in Section 3.0 of this QAPP. 

The data collected from the geotechnical analyses will be used 

to determine the properties of t h e  local s o i l s ,  a s s i s t  in 

determining the velocity of the ground water migration as w e l l  as 

provide engineering information f c r  preliminary screening of 
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remedial opt,ions prior to development of the Feasibility Study Work 

Plan. 

Quality Assurance procedures for sample collection and sample 

representativeness are described in Section 4.0 of this QAPP and in 

appropriate sections of the BFSP (Appendix 4.4.2) . Quality 

Assurance procedures utilized by the geotechnical laboratory are 

specified in each individual method. 

1.4.4 Sampling and Analysis 

. .. . ., . . 

Based upon the combined results of~~Jacksonville Naval Air 

Station historical data, observations from Site visits, the 

geophysical surveys, radiological surveys and geotechnical tests, 

the sampling and analysis plan for each PSC will be prepared. 

Sampling and analysis will be conducted in selected matrices as 
required. Potential matrices to be sampled and submitted for 

analysis will include soil (surface and subsurface from soil 
borings), sediment (from surface impoundments, ponds, rivers, 

streams, lakes, marine water bodies), sludge, waste stream, waste 

piles, landfills, surface water bodies, ground water from monitor 

wells, and ambient air. Samples will be taken from these selected 

matrices and analyzed to determine the nature and extent of 

chemical contaminants within the sample matrix. The specific 

samples to be collected, frequencies of sample collecti,on, 

parameters, methods of analysis, detection limits, and appropriate 

field quality control samples will be described in each OU FSP and 

QAPjP. Specific sampling procedures are described in Section 4.0 

of the BFSP (Appendix 4.4.2). 
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All samples collected for laboratory analysis will be properly 

preserved and packed by field sampling personnel according to the 

procedures specified in Section 4.0 and ,shipped under appropriate 

chain-of-custody procedures found in Section 5.0. As discussed 

earlier, a primary analytical laboratory has been designated for 

use during implementation of the Site Work Plan. They are CH2M 

Hill Laboratories of Montgomery, Alabama. Samples of groundwater, 

surface water, soil, sediments, and solid waste for analysis of 

volatile organic compounds (VOCs), pesticides, base neutral, and 

acid extractable organic compounds (BNAs), metals, geotechnical 

samples, and other standard chemical water quality parameters will 

be shipped to the primary analytical laboratory designated in the 

QAPjP. A Generic Quality Assurance Plan for the primary laboratory 

is presented in Attachment A. 

Samples requiring analysis of radionuclides and air toxics 

will be shipped to Environmental Science & Engineering, Inc. of 

Gainesville, Florida (ESE) . Soil and water samples for analysis of 
dioxins and furans will be sent to ENESCO - California Analytical 
Laboratories, West Sacramento, California. Generic QAPs, or 

standard operating procedures for these laboratories, are presented 

in Attachments B, and C, respectively. 

The analytical, geotechnical, and geophysical methodsto be 

used during the course of the site investigation are presented in 

Tables 1-1, 3-1, and 3-2. References for the methods are contained 

in each table. All methods are approved and published in various 

EPA Documents and Manuals, the ASTM Manuals, Standard Methods 

(Seventeenth Edition) or The Federal Register. 
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The overall QC requirements to be observed by the contracted 

laboratories are described in Table 3-3. The EPA, through the 

comprehensive Environmental Response, compensation and Liability 

Act (CERCLA) has defined five general levels of analytical options 

to support collection of measurement data in terms of documenting 

achievement of specified data quality objectives (DQOs). For this 

program, the Navy has adopted two analytical levels as quality 

control requirements for attaining DQOs. These levels are referred 

to as Level D and Level C; they correlate with EPA Levels 3 and 4 

described in the EPA document entitled Data Quality Objectives for 

Remedial Response Activities-Development Process (EPA 5401G- 

871003). These levels are based on the type of site to be 

investigated, the level of accuracy and precision required, and the 

intended end use of the data. 

Level D QC is to be used for PSCs that are on or about to be a 
on the National Priorities List (NPL). These PSCs, classified as 

Naval ~nstallation Restoration Program (N1RP)-CERCLA sites, are 

typically near populated areas and are likely to undergo litiga- 

tion. For Level D, the EPA Contract Laboratory Program (CLP) 

methods are used and the CLP data package generated. A laboratory 

capable of performing CLP approved procedures is used for this 

purpose. 

Level C QC is used for all remaining Navy PSCs. For Level C, 

the laboratory that is used must have been qualified under CLP, but 

does not need to be a contracted CLP laboratory. Level C allows 
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the use of non-CLP methods, but requires that the methods used be 
EPA methods (Table 1-1 included at the end of this report). The 

specific QC performance requirements ,for each level and the 

required data package deliverables are described in Section 8.0 and 

9.0, respectively. 

1.5 Field Oualitv Assurance Sam~linq 

During implementation of the field sampling program at each 

OU, the Contractor will collect field quality control samples to 

assess the reproducibility of the field collection techniques, the 

quality of preservation reagents and sample bottles, and the 

adequacy of field decontamination procedures. Field QC samples for 

both levels of QC (Levels D and C) will include the collection and 

analysis of equipment rinsate blanks, field blanks, trip blanks, 

field replicates (duplicates), and field (referee) split 

(duplicate) samples. Specific procedures and frequencies of 

preparation are summarized in Table 8-1 and discussed in Section 

8.0. 

1.6. Data Analvsis and Report Preparation 

After the completion of each sampling and analysis program, 

the field and analytical data will be reviewed, validated, and 

analyzed using appropriate checklists. All data will be classified 
for usability as described in Section 9.0 and summarized into 

appropriate tables, charts, and figures. 
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This section provides a description of the organizational 

structure of personnel to be used on this project. This descrip- 

tion illustrat'es the lines of authority and identifies the key 

personnel assigned to various activities for the project. A 

proposed organizational structure chart for the investigation is 

shown in Figure 2-1. 

2.1 Authoritv and Responsibilities 

The responsibilities of the individual positions for this 

project are described in the following sections. 

2.1.1 U.S. Navy Project Manager 

Mr. Joel Murphy 
Southern Division [Code 11512], Naval Facilities 
Engineering Command 
2155 Eagle Drive, P.O. Box 10068 
Charleston, SC 89411-0068 

The U.S. Navy Project Manager will review and approve the work 

plans and work activities for the duration of the project and 

direct the coordination of U.S. Navy policy and environmental 

objectives . 
2.1.2 Facility On-Site IR Manager 

Mr. Kevin Gartland 
Naval Air Station 
Public Works Department, Engineering Division 
Box 5, Code 184, 1841R Building 902 
Jacksonville, Florida 32212-5000 
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The Facility On-Site IR Manager will be the primary contact at 

the Site. He will be responsible for Navy coordination of on-site 

activities described in the Work Plan. ' He will assure that all 

site activities conducted by the Contractor and its subcontractors 

are in agreement with the policies of the Navy and the NAS - 
Jacksonville. 

2.1.3 A-E Program Manager 

Mr. William Lawrence 
ABB Environmental Services, Inc. 
2590 Executive Center Circle East 
Berkeley Building 
Tallahassee, Florida 32301 

The Program Manager is responsible for ABB-ES overall 

implementation of the project. As an officer of the firm, he has a 
the authority to commit the necessary resources to ensure timely 

completion of project tasks. Other duties, as required, may 

include: 

1) Coordination with the Project Manager concerning 

scheduling equipment and manpower. 

2) Review of project progress. 

3) Final review of all documents, plans, and drawings. 
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2.1.4 A-E Task Order Manager 

Mr. Philip Georgariou 
ABB Environmental Services, Inc. 
2590 Executive Center Circle East 
Berkeley Building 
Tallahassee, Florida 32301 

The Task Order Manager will serve as the primary ABB-ES 

contact for U.S. Navy personnel and subcontractors. Other duties, 

as required, may include: 

Approval of project-specific procedures and internally 

prepared plans, drawings, and reports; 

Ensuring that the technical, schedule, and control 

requirements established by the QA Officer are enforced 

on the project; 

Serving as the  collection pointw for the project staff 
reporting any changes or deviations from the project work 

plan; and 

Determining the significance of these changes or 

deviations to the work plan, and the appropriateness for 
reporting such items to the appropriate regulatory and 

Navy representative. 

Arranging subcontractor services; 

Assigning duties to the project staff and orientation of 

the staff to the requirements of the project; and 



section No. 2.0 
~evision No. 

D a t e :  2/92 
Page 5 of 9 

7) preparation of status update reports and revisions to the 

project work plan. 

2.1.5 A-E Field Coordinator 

Mrs. ~ a t h y  Lukasiewicz 
ABB Environmental Services, Inc. 
2590 Executive Center Circle East 
Berkeley Building 
Tallahassee, Florida 32301 

The A-E Field Coordinator (Field Operations Leader (FOL)) 

principally is responsible for interacting with the Facility On- 

Lite IR Manager to schedule the day-to-day field activities. Other 

duties required may include: 

1) Review of on-site activities for compliance with the Site 

Work Plan. 

2) Preparation of daily/weekly status report. 

3) Resolution of on-site scheduling conflicts. 

4) Monitoring of staff and subcontractor progress. 

2.1.6 A-E ~uality Assurance officer 

Mr. John C. McVoy 
ABB Environmental Services, Inc. 
2590 Executive Center Circle East 
Berkeley Building 
Tallahassee, Florida 32301 

The Quality Assurance Officer (QA Officer) will be the liaison 

between the laboratories, ABB-ES, and the U.S. Navy. The QA 
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Officer will ensure the accuracy of the collected data through the 

performance of the following tasks: 

1) Field and laboratory systems and performance audits; 

2 )  Field sample collection and analytical QA program design; 

3 )  Field and analytical data validation; 

4) Selection of the analytical laboratory; and 

5) preparation of laboratory contracts. 

2.1.7 Support Staff 

In addition to the individuals previously mentioned, senior 

staff from ABB-ES office located in Tallahassee will be responsible 

for coordinating their specialized functions, respectively, during 

the implementation of the Site Work Plans. The resumes for the 

senior ABB-ES staff responsible for data collection and review are 

presented in Attachment K of the QAPP. 

2.2 Primarv Analytical Laboratory 

A full service environmental laboratory has been selected to 

act as the primary analytical laboratories for this project. The 

laboratory is CH2M Hill of Montgomery, Alabama. 

CH2M Hill 
2567 Fairlane Drive 
Montgomery, Alabama 36116-0548 
(205) 271-1444 
A t t n :  Spencer Hamil 
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2.2.1 CH2M Hill ~aboratories 

CH2M Hill Quality Analytical Laboratories specialize in 

performing trace organic and inorganic analyzes, operating three 

laboratories in Montgomery, Alabama; Gainesville, Florida; and 

Redding, ~alifornia. CHZM Hill Quality Analytical Laboratories 

have been previously audited and certified by HAZWRAP, NEESA, Air 

Force IRP, EPA CLP PE Program, among others. 

C. Vinson is the laboratory manager of CH2M Hill's Montgomery 

laboratory and is responsible for the overall operations of the 

laboratory facilities. T. Emenhiser will be the project manager 

and will be the primary coordinator between CH2M Hill and ABB-ES. 

M. Wisdom is the Laboratory Quality Assurance Coordinator and will 

be responsible for monitoring the accuracy, validity, 

reliability of the data by implementing the laboratory's quality and a,1 
assurance program. Resumes of CH2M Hill's key personnel at their 

Montgomery facility are included in Attachment A. 

2.3 Special Service Laboratories 

In addition to the primary analytical laboratories presented 

in Section 2.2, two special services laboratories will be required 

to analyze samples for specific constituents that are not routinely 

evaluated by the primary laboratories. The laboratories selected 

to conduct these analyses include Environmental Science & 

Engineering, Inc. of Gainesville, Florida for the analysis of 

radionuclides. 
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2.3.1 Environmental Science & Engineering, Inc. 

Environmental Science & Engineering, Inc. (ESE) is a full 

service environmental laboratory with capabilities in the area of 

radiological analyses. ESE has been approved and/or certified to 

conduct analyses for the U.S. Navy under the auspices of 

NEESAINACIP. In addition, ESE has participated in certification1 

approval programs for a number of states, including Florida. 

ESE1s Laboratory Director is Mr. John Mousa. The Laboratory 

Project Manager assigned to this project by ESE is Mr. Jeff Shamis. 

ESEts Quality Assurance Officer for this project will be Portia 

Pisigan. The personnel qualifications of ESEts staff and their 

organization is presented in Attachment D of this QAPP. 

Mr. Shamis will act as the primary contact for CH2M Hill and 

ABB-ES during implementation of this work plan and he will be 

responsible for review of analytical data as well as review of the 

final analytical report submitted for this project. . Shamis 

also will be involved with scheduling of sample receipt, sample 

handling practices, and assuring that analyses are completed and 

reported in a timely manner. 

Ms. Pisigan will be responsible for implementation of ESE1s 
quality assurance program as well as assuring adherence to the 

QAPP. She will be responsible for review of all quality control 

data generated during the analysis of samples from this project to 

assure that all analyses meet the data quality objectives 

established in this QAPP. 



section No. 
Revision No:. ! @) 

Date: 2/92 
Page 9 of 9 

2.3.2 ENSECO - California Analytical Laboratory 
ENSECO-California Analytical Laboratory, West Sacramento, 

California is a full service analytical laboratory which will 

provide services for analysis of dioxins and furans. 

M. Miille is the general manager of ENSECO1s West Sacramento 

laboratory and is responsible for the overall operations of the 

laboratory facilities. S. Eyraud is the Manager of the Low 

Resolution Dioxin Section and will be the project manager 

responsible for coordinating with CH2M Hill and ABB-ES. G. Celashi 

is the manager of Quality Assurance and will be responsible for 

monitoring the accuracy, validity, and reliability of the data by 

implementing the laboratory's quality assurance program. Resumes 

of ENSECOts key personnel at their California facility are included 

in Attachment C. 
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DATA OUALITY OBJECTIVES 

The overall quality assurance objective is to ensure that data 

of known and acceptable quality are produced. Proper execution of 

each task will yield consistent results that are representative of 
the media and conditions measured and are useful for meeting the 

intended project objectives. All data will be calculated and 
reported in units consistent with those of other agencies and 

organizations to allow comparability of data bases. 

Data quality objectives (DQOs) are statements of the level of 

uncertainty that a decision maker is willing to accept in results 

derived from environmental data. DQOs are requirements needed to 

support decisions relative to the various stages of remedial 

actions. Throughout the project planning process, D Q O s  are 

supplied through qualitative and quantitative statements. These 

statements are specified in OU-speci,fic documents including work 

plans, OU FSPs, and QAPjPs. 

Quality assurance objectives for samples and sample analysis 

are presented in Table 1-1. (Table 1-1 is located at the 

conclusion of the text and preceding the attachments to the QAPP) . 
This table has been prepared to provide flexibility in the 

selection of appropriate methods for each PSC to be evaluated at 

the Site. The appropriate analytical, geotechnical, and 

geophysical methods and other associated quality assurance 

objectives required far a specific PSC are to be selected from 

Tables 1-1, 3-1, and 3 - 2 .  
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The DQO statements of the precision, accuracy, and complete- 

ness for the QC samples analyzed in Levels D and C have been 

established by each of the contracted laboratories for each analyte 

of interest in the soil, water, or air matrices as is appropriate 
for the analyses they are required to perform. The D Q O s  for the 

major analytes to be measured have been summarized in tables 

presented with each Laboratory QAP in Attachments A, B, C, D, 
and E. 

Table 1-1 presents many methods of analysis which are 

available for use at a particular OU. Selection of the appropriate 

methods for any particular OU or PSC will be based on historical 

data, site observations, and ARARs. 

Laboratories will report practical quantitation limits (PQLs) 

established for the methods presented in the EPA document entitled 

"Test Methods for Evaluating Solid Waste," SW-846, Third Edition. 

PQLs, however, are based on method detection l i m i t s  (MDLs) t h a t  

have been adjusted to allow for variations in the sample matrix 

type. Therefore, where possible, Table 1-1 specifies the ideal 

MDLs published for each method. Since MDLs are governed by the 

analytical method, and because PQLs are matrix dependent, MDLs are 

provided to serve as guidance in selecting the appropriate methods 
to be included in each site specific QAPjP .  Specific detection 

limits, based on the site specific ARARs will be specified in the 

QAPjP and provided to the selected laboratory prior to the 

submittal of samples. Laboratory specific method detection limits 
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and practical quantitation limits are presented with the laboratory 

generic QAPs in Attachments A, B, C, D, and E. 

Instances may occur when the condition of the sample will not 

permit attainment of the desired detection limits for various 

parameters, regardless of the selected method, either because of 

matrix interferences or high analyte concentrations requiring 

sample dilution. Detection limits for air analyses have been 

provided in Attachment E. However, since detection limits for air 

monitoring are dependent on the volume of air sampled, the limits 

specified may vary. 

3.2 Obiectives for Field Measurements 

3.2.1 ~eotechnical Interpretations 

Geologic interpretations made during field operations for the 

collection of geotechnical data will be recorded on Sarnple/Core Log 

forms such a4 shown in Figure 3-1. The purpose of developing 

geotechnical data is to provide information for the remedial design 

activities with regard to the soil classification and physical 

properties of materials present at a PSC as well as to identify 

profiles of the underlying stratigraphy. To obtain this informa- 

tion, various geotechnical tasks and tests will be performed. 
Selected samples will be collected of soils for geotechnical 

testing. The methods of testing are presented in Table 3 - 1 .  Soil 

classification tests will define the types of soils and sediments 

encountered at a PSC. Moisture content tests xi11 be used in 

combination with Atterberg Limits deterxinations tc define the 

effects of compaction of the materials. Particle-site analyses 
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SAMPLECORE LOG 

BorhglWmII ProjleYNo. page - O( -, 

Silo Drilllng Orllllng 
Laation Slaned Compleled 

Hammer 

SAMPLE CORE LOG 

3- 1 

REMEDIAL INVESTIGATIOX! 
FEASIBILITY STUDY 
QUALITY ASSURAXCE 
PROGRAM P U N  

8 A S  JACKSONVILLE 
SEPTEMBER 199 1 
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Table 3-1. Geotechnical Test Methods for Soil Evaluations 

NAME OF TEST METHOD 

Soil Description 
Soil Classification 
Natural Moisture (Water) Content 
Atterberg Limits (Liquid and Plastic Limits) 
Particle-Size (Grain-Size) Analysis 
Moisture-Density Relationship 
Falling-Head Permeability with 
Pressure Chamber (Saturated Sample) 

One-Dimensional Consolidation 
Consolidation 

Consolidation test of undisturbed sample, 
including loading to overburden pressure, 
unloading and reloading 

Sampling by Auger Methods 
Thin-Walled Tube Sampling 
Maxinum and Minimum Density 
Specific ~ravity' 
Organic Content 
Soil Resistivity/Laboratory 
Soil Corrosivity Index 
Soil pH 
Swell Test of Undisturbed Sample 
Shear Strength - Unconfined compression Test 

on Shelby Tube Sample 
Shear Strength - Triaxial Compression Test - 

CU/point  

Compaction and Stabilization: 
Standard or Modified Proctor on Soil 

Modified Proctor on Limerock 
Laboratory LBR or CBR Including Modified 
Proctor 

Florida Bearing Value 

ASTM D-2488 
ASTM 0-2487 
ASTM D-2216 
ASTM D-4318-84 
ASTM D-422-63 
ASTM D-698 
EM 1110-2-1906 
USCE 
ASTM 
ASTM 

AS TM 
ASTM 
ASTM 
AS TM 
ASTM 

App. VII (6) 
D-2435 
D-4186-82 

AWWA/FDOT 
ASTM G-51-77 
ASTM D-4546-85 
ASTM D-2166-85 

ASTM D-4767-88 

AASHTO T-99 or 
T-188, 4 "  mold) 
ASTM D-1557-78 
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will be used to evaluate soil porosity and the relative flow 

characteristics of l i q u i d s  through the s o i l s .  Total organic carbon 

content will be used to assess the potential of soils to retard the 
migration of organic contaminants present i n  the ground water. 

3.2.2 Geophysical Measurements 

Geophysics comprise a number of fundamental methods used to 

obtain information about the physical characteristics at a PSC. 

Data from the geophysical surveys can be used to locate underground 

storage tanks, product piping and transfer lines, drums, metal 

debris, and other types of wastes. 

Within each method there are usually a number of techniques 

commonly used and each technique measures specific geophys&al 

characteristics. In addition, every geophysical survey is tailored 

t o  each specific target and local geology. Finally, all 

geophysical methods are subject to noise interference from many 

sources. Because of all of the above factors, the best quality 

control is to have a trained geophysicist set up the survey and 
ascertain that correct data is being co l lected .  Once this is done, 

quality control for the remainder of a specific survey can be 

established. The discuss ions  on quality control for geophysical 
methods are presented in Section 4.2 of the BFSP (Appendix 4.4.2). 

Table 3-2 lists the geophysical methods that' may be employed at a 

PSC. 

Table 3-2. Geophysical Methods 

Magnetic 
Electromagnetic 
Resistivity 
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3.2.3 Field Analyses 

The overall plan for QC based on the type of PSC is presented 
in Table 3-3. -Field analyses that are commonly performed are 

presented in Table 3-4. The precision, accuracy, and completeness 
criteria presented in the table are consistent with the criteria 

established by EPA for the methods referenced. 

Analyses of volatile organic compounds in soil and water with 

a mobile laboratory, or using a Photovac Gas Chromatograph (GC), 
can provide data with detection limits, precision, and accuracy 

comparable to laboratory data. However, due to the limited quality 
control employed in field analyses, the data generated by the field 

techniques will be considered semi-quantitative. Data generated by 
1) these techniques is substantiated by submitting split samples to . 

the contract laboratories for analysis at a frequency to be 

identified in the QAPjP. 

Analytical methodologies, that are modifications of standard 
EPA methods, will be developed for each field analysis program. 

The methodology to be used at a specific site will be provided with 

the QAPjP. The quality control procedures that will be used are 
described in the standard operating procedures presented in 

Attachment G. 

Appropriate uses of field measured VOCs using field portable 
GC techniques include: 

1) Analysis of effluent streams with unknown or highly 
variable concentrations, 



l 'able 3 - 3 .  Overall P l a n  for QC Based o n  Type  of  site 

1)QO , Type of  
L e v e l s  S i t e  . QC Requirements  , 

D NPL PE ~ a b o r a t o r ~ ~  QA P l an  U s e  CLP Monthly 10% f i e l d  C LP 
Level  D Sample A u d i t  Review P rocedure s  Review D u p l i c a t e s  V a l i d a t i o n  

Report 

C Major PE ~ a b o r a t o r ~ ~  Q A  P l a n  U s e  EPA- Monthly 10% F i e l d  Review of 
Non-NPL Sample Audit Review A p p r o v ~ d  Review D u p l i c a t e s  F i n a l  Data 
Level C Method 

1 
QC c r i t e r i a  for Data Quality O b j e c t i v e  Leve l s .  

2 
A l l  l a b o r a t o r y  a u d i t s  w i l l  be per formed by t h e  NCR. ! 

3 I n c l u d e s  methods from SW 846,  American S o c i e t y  for ~ e s t i n ~  Materials, and F e d e r a l  R e g i s t e r .  

CLP = C o n t r a c t  l a b o r a t o r y  protocol 
PE = Performance e v a l u a t i o n  s amples  
DQO = Data q u a l i t y  o b j e c t i v e  
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Table  3-4. QA Frequency and Objectives for F i e l d  Measurements 

- - - 

Analyses Accuracy Completeness 
Parameter - Method Precision (Recovery) % 

PH 150.1 0.05 units - + 0 . 2  units 95 

Conductivity 120.1 7.6 umhos/cm 5 2 %  95 

Temperature 170.1 0 . 1 ' C  + 0 . 2 ' C  95 

Volatile Organic 
Halocarbons (VOHs) 8021~" 30% RPD 

and Aromatics (WAS) 8020" 30% RPD - +30% 90  

QA Sample Mat r ix  
Frequency Initial Calibration Reagent ~ a t r i x  Spike 
A n a l y s i s  C a l i b r a t i o n  Check Blank Spike Duplicate 

.- - 

PH Dai ly  Every 4 h r s  ---- ---- ---- 
Cond. Daily Every 4 hrs -dm- ---- ---- 
VOHS" weekly2/ Daily Dai ly  5% 5% 

Reagent Water 
Spike 

Reagent Water 
Spike Duplicate 

Sample 
Duplicate 

Cond. ---- D a i l y  

VOHs A s  ~ e e d e d ~ '  As ~ e e d e d ~ '  5 % 

" Method BOZlH 1s 4 mndrfiod EPA Yachod a02l. Thr modifacatlon :ncludes thm rubstrturlon of a tlamm 
Ionization Detector for tho specrfi*d Electrolyric Conducrlvlty Ootmctor. ~ l l  resuits for VOHs ?orformed 
In the field w ~ l l  only bm conrrdared err;mared sr qualrtatrvm values All smplos analyzod :or VCHs :n 
tho f i m l d  will mlao bm malyzod for VOHr by a lbborarory usin& b srr chrombto&raphy mothod employrng a 
Hall (flmctrolytlc Conducrivrtyl detector to ob~aln oprirnum s*nszcrvtcy Eechod 9020 urll amp lo^ a 
phorolonlzation detscror !PID) for doracrrng rho arornat;~ ~~rnpounds. All rmsults for V 3 A s  porformoa t n  
Lha field will be consrdored smi-quant:tative 

,, A n  1n1tiial calrbrbrion wrll be run at the boginnl-g of each week. If t h e  conrlnu~ng eaL~bratron chock 
s m p h  excoeds 1 1 5 1  of the *xpmctsd valuo. a new r1:r::al ;airbrarron is performed 

" A roaaent wrcor sprko and r p ~ k .  dupl~cate r s  analyzed 3n:y i f  :he mrtrrx spike or matrrx splks dupl;cae 
are not :n control. 
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Head space analysis of drummed waste, 

Analyses of soil or ground water to determine the areal 
extent of constituents of interest prior to installation 

of permanent monitor wells and/or submission of samples 

to contract laboratories, 

Analysis of air samples to provide realtime monitoring 

data during excavations, and 

Analysis of soil or ground water during deep well 

installation to determine well screen intervals. 

3.2..4 Water-Level Measurements 

The measurement of water levels is a critical aspect of any 

ground-water investigation. Water level measurements are required 

during the course of the investigation to confirm the ground-water 

flow direction. 

Water levels will be measured by sampling team personnel 

during all sampling events. Water levels are measured with a 

chalked tape or an electronic measuring device, in accordance with 

standard operating procedures published by EPA Region IV 

(Attachment H) and described in Sections 4.5.2 and 4.13.5 of the 

BFSP (Appendix 4.4.2). All water level measurements will be 

recorded to the nearest one one-hundredth of a foot. Using the 

survey described in Section 3 . 2 . 4 . 4  of the Basic Site Work Plan, 
all water level data will be referenced to mean sea level. 
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4.0 SAMPLING PROCEDURES 

The quality of the data collected in an environmental study 
depends on the quality of the sampling activities. Therefore, 

field operations will be carefully planned and implemented. 

Detailed procedures and protocols for site selection, sample 

collection, handling, preservation, shipping and storage are 

described in detail in the following sections. 

4.1 General Sam~linq Procedures 

The sampling plan that will be followed at each OU will be 

provided in the 00 FSP. Sampling for ground water, surface water, 
soil/sedimcnt, and solid wastes will be accomplished in accordance 

with protocols described in Section 4 of the EPA Region IV Standard 

Operating Procedures/Quality Assurance Manual (SOP/QAM) (Attachment 

H) . Ambient air sampling will be conducted in accordance with 
established NIOSH protocols as outlined in "NIOSH Manual of 

Analytical Methods, Third Edition, 1984It, and EPA procedures 

specified in the "Third Edition of Test Methods for Evaluating 

Solid Waste, 1986", the "Compendium of Methods for the 

Determination of Toxic Organics in Ambient Air, 198411, and the EPA 

Draft Contract Laboratory Program Statement of Work f o r  the 

Analysis of Ambient Air Samples. 

4.1.1 Types of Samples 

Samples collected for laboratory analysis may consist of 

sediments from streams, swamps, and lakes and rivers; s o i l  samples 

from soil borings and surface soils; ground water from monitoring 
wells; soil gas; surface water; solid waste samples from test pit 

T F ~ ~ ~ \ V O L ~ \ A P P L & ~ . U ~ ~  
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excavations; and air samples from disposal areas and background 
locations as well as during test pit excavations. The number of 

samples of each matrix to be collected for each parameter, and the 
number of pertinent field QC samples required to be submitted for 

each parameter will be determined prior to each field investigation 

and presented in the OU FSP and the QAPjP. 

4.1.2 Sample Containers 

Sample containers utilized for the collection of all samples 

will be new, pre-cleaned, and pre-baked according to the procedures 

specified in the analytical methods. U.S. Army Corps of Engineers 

guidelines have been adopted concerning the handling procedures for 

environmental samples containing varying degrees of contaminants. 

The three levels of contamination have been defined as follows: 
I 

1) Low level samples are considered to be those collected 

off-site, around the perimeter of a waste site, or in 

areas where hazards are thought to be significantly 

reduced by normal environmental dilution, attenuation, 

and degradation processes. 

2) Medium level samples are commonly those collected in 

areas of moderate dilution by normal environmental 

processes. 

3) High level samples include those in drums, surface 

impoundments, direct discharges, and chemical spills 

where there is little or no evidence of environmental 
dilution. High level samples are suspected to contain 
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greaterthan 15% concentration of any individual chemical 

constituent. 

It is anticipated that the majority of samples collected f o r  

this investigation will be classified as low level samples. 

However, soils and wastes collected from soil borings and test pits 

may require classification as medium or high level samples. 

Table 1-1 (End of Report) summarizes the sample containers, 

handling, and preservation procedures required for each type of 

sample or parameter. Sample containers will be kept closed and in 
the cooler until use. 

Containers for geotechnical samples may be undisturbed sample 
tubes or soil sampling jars provided by the contracted soils 

labaratory. The type of soil sample containers employed will be in 

accordance with the requirements established for the geotechnical 

analysis methods presented in Attachment F. 

4.1.3 Sample Labels and Sampling Logs 

Samples collected for chemical analysis will be fully labeled 

at the time of collection. At a minimum, the sample label 

information will include the sample identification, the date and 

time of collection, sample matrix, the analyses requested, t h e  

preservatives used, and the initials of the perso~nel collecting 

the sample. An example of a sample label is shown in Figure 4-1. 

Sample collection data, including information contained on the 

labels, will be recorded in the bound field log book as the samples 
are collected. All recorded entries w i l l  be made in indelible i n k .  
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I sample 1.D.: 
SampleType: a Grab 0 Composite 

Sample  Medium: 

Dale: Time: 

Anrlysls Aequestmd: - 
Preserv.tlva: 

Sampled By: 

SAhPLE LABEL 

FIGURE 4-1 
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No erasures will be made. If an error is made, a correction may be 

made by drawing a line through the error, initialing the error, and 

starting a new entry on the next line. Sample containers will be 

placed on ice in coolers immediately after sampling. 

A soil/sediment sampling log as presented in Figure 4-2 will 

be completed for the collection of every soil, sediment, and solid 
waste sample. A water sampling log similar to the one presented as 

Figure 4-3 will be completed during the collection of ground-water 

and surface-water samples. An air sampling data sheet similar to 

Figure 4-4 will be completed for each air sample collected. These 

logs will be completed as samples are collected. Field QC samples 

will be clearly identified on the appropriate field sampling log 

and in the field log book. 

a 
4.1.4 Equipment Cleaning 

Sampling equipment cleaning procedures (pre- and post- 

sampling) will be conducted in accordance with procedures specified 

in the EPA ~ e ~ i o n  IV SOP/QAM presented in Attachment H of the QAPP. 
The cleaning procedures specified in this section are to be used by 

all sampling personnel to decontaminate sampling and other field 

equipment prior to field use. The specific cleaning materials and 
procedures for equipment decontamination are presented in the 
following paragraphs. 

( a )  Laboraton Detersent and Cleanins Solvent. The 
laboratory detergent used for equipment decontamination will be a 
standard brand of phosphate-free laboratory detergent such as 

Alquinoxa , Liquinoxa , or Microa. The standard cleaning solvent 

shall be pesticide-grade isopropanol. The use of any other 
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SO1 L/SEDIMENT SAMPLING LOG 

Project No. Pa g a of - - 
Sita Location 

Sample I D  No. Codad/ Rcplicatr No. 

Dote Timr of  Sampling r Begin End 

Weather 

S i l t  Description 

SAMPLING DATA 

Collection Method 

Depth Mois fur~  Content pH - 
Color Odor 

Descripfion 

Analyses Required 

Sprnplr Monitoring (TIP, OVA, HNU, etc. ) 

Remarks 

Sarnplar(s) 

SOIUSEDIMENT SAMPLING LOG 

EGUR 4-2 

REMEDIAL INVESTIGA 
FEASIBILITY STUDY 
QUALITY ASSURANCE 
PROGRAM PLAN 
N A S  JACKSOHVILLE 
SEPTEMBER 199 1 



Section .No, 4.0 
Revision No, O 
Date: 9 / 9 1  
Page 7 of 1 8  

WATER SAMPLING LOG 

Sampling Method and Malerid 

Preservative 

w A E R  SAMPLING LOG 

FIGURE 4-3 

REMEDIAL INVESTIGATION,  
FEASIBILITY STUDY 
Q U A L I N  A S S U R A X C E  

NAS JACKSONVILLE 
SEPTEMBER 199 1 
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A I R  S A M P L I N G  LOG 
( O n e  Sample P e r  Data S h e e t )  

PROJECT : - DATE SAMPLED: 

S I T E :  T I  ME SAMPLED : 
PSC NO:_ OPERFITOR : - 
L O C A T I O N :  WEFITHER: - 

SAHPL ING DATA 

SAMPLE NUMBER: SAMPLER TYPE: 

PaR f iMETERS OF I N T E R E S T  METHOD OF ANGLYSIS  

VOLFIT ILES -- T e n a x  adsorbent Tube W I  th GC/MS 
S E n I - V O L A T I L E S  : F i I t c r / P U F / X A D - 2  w i t h  GC/MS 
PESTICIOES/PCBs: F i l t e r / P U F / X O D - 2  with GC/mS 
METALS -- F i l t e r  w i t h  I C P  or GFRA 

PUMP S E R I A L  NO. C A L I B R A T E D  Q Y :  

STGRT T I M E :  - STOP T I M E :  

I C o m m e n t s :  

T o t a l  V o l u m e  D a t a  a t *  
V = [ F i n a l  - I n i t l a l )  Dry Gas Meter Read lng ,  or = - 1 i t e r s  

x Q 1 +  Q i +  0- . .Qm x -- 1 = - l l t e r s  
N 1 OOO x ( S$mp 1 r  ng 

t l m e  i n  m i n u t e s )  
* Flowrate From r o t a m e t e r  or s o a p  bubb le  calibrator 

( s a e c i * y  w h i c h )  
* * Usm d a t a  f r o m  dry pas m e t e r  I +  a v a i l a b l e  

0 9 / m i s c / d a t a s h t . r e d  

I 

Rel. 
~ u m l d .  

A m b i e n t  
Temp .  

Flaw 
R a t e , t Q  

XLR SAMPLING LOG 

FIGURE 4 4  

Barom,.  
P r e s s u r e  R o t a m e t e r  T i m e  

R E M E D I A L  I N V E S T I G A T I O Y ,  
FEASIBILITY STIjDY 
Q U A L I T Y  ASSURAXCE 
PROGRAM P U S  
N AS JACKSONVILLE 
SEPTEMBER 199 1 

D r y  Gas 
M e t e r  
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detergent or solvent must be approved by the ABB-ES QA Officer and 

the U.S. Navy, and its use must be documented in the field log 

books. 

(b) Cleaninq Water. Tap water from any municipal water 

supply may be used for initial equipment rinses and steam cleaning 

prior to decontamination. The use of an untreated potable water 

supply is not an acceptable substitute for tap water (EPA, Region 

IV, 1991). 

Deionized/organic-free, (ASTM Type 11) water will be used 

during cleaning procedures for field equipment after tap water 

rinses. Deionized/organic-free water is defined as tap water that 

has been treated with activated carbon and deionizing units. 

Deionized/ organic-free water should contain no metals, inorganics, 

pesticides, herbicides, extractable organic compounds, and less 

than detection units of purgeable organic compounds as measured by 

appropriate analysis of  f i e l d  and equipment blanks submitted with 

samples. 

Deionized/organic free water will be used to prepare soap 

solutions and for final rinses during field equipment cleaning. 

The solvents, laboratory detergent, and rinse waters used to clean 

equipment shall not be reused. 

(c) Location of Decontamination Process. When possible, 

equipment will be decontaminated in batches at a central staging 

area. Solutions, rinse solvents, and deionized water will be 

disposed in the Facility sanitary sewer system. Decontamination of 

soil and sediment sampling equipment as well as water sampling 

equipment will be conducted at a designated location within each 
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PSC. Small volumes of waste solutions, solvents, and rinses 

generated at the sampling sites during equipment decontamination 

will be collected over 6- or 8-ml plastic sheeting and allowed to 

evaporate. 

4.1.4.1 General Decontamination Procedures. All non- 

dedicated sampling equipment (bailers, Kemmerer-type samplers, 

glass bowls, split spoon, stainless steel scoops, spoons, augers, 

etc.) will be decontaminated using the following procedure. 

Rinse equipment thoroughly with potable tap water or 

deionized/distilled water in the field as soon as 

possible after use. 

Wash equipment thoroughly with laboratory detergent and 

deionized/organic-free water using a brush to remove any 

particulate matter or surface film; 

Rinse equipment thoroughly with deionized/organic-free 

water; 

Rinse equipment with isopropanol alcohol; 

Rinse equipment thoroughly with deionized/organic-free 

water; 

Allow equipment to air dry; and 

Wrap equipment completely with aluminum foil to prevent 

contamination during storage and/or transport to the 

field. 
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4.1.4.2 Equi~ment Storaqe. All decontaminated field and 

sampling equipment will be stored in covered containers or wrapped 

in aluminum foil to minimize contamination. Decontaminated 

equipment shall be clearly identified by labeling the wrapping 

material. ~ i e l d  equipment and reusable sample containers needing 

cleaning or repairs shall not be stored with clean equipment. 

Field sampling equipment that needs to be repaired shall be clearly 

identified and the repairs shall be documented. 

4.1.4.3 Procedures for Cleanins Esuipment. The effectiveness 

of field cleaning procedures shall be monitored by collection of 

equipment blanks. Equipment blanks will be prepared according to 

the procedures specified in Section 8.0 of this QAPP. The 

equipment blank is collected in the same type of sample bottle as 

the field samples, preserved in the same manner, and analyzed for 

all parameters of interest. Equipment blanks will be collected 

during each day of sampling and analyzed for all parameters at a 

minimum frequency of one per 20 samples. It should be noted that 

contamination detected in equipment blanks may be due to factors 

other than poor decontamination techniques. Other sources of 
potential contamination include the chemical preservatives and the 

sample bottles used duringthe investigations as well as laboratory 

sample handling procedures. Quality control samples (field blanks) 

will be collected to help evaluate these sources of potential 

contamination. 
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4.2 Samplinq Prewaration Procedures 

Prior to initiating each sampling event, the senior member of 

the field team will assure that the team members have available the 

appropriate equipment and documents to complete the task. In 

addition, the senior member will notify the On-Site IR Manager of 

the sampling schedule at least five days prior to sampling. Upon 

arrival at the Site, the field team will check in with the On-Site 

IR Manager, confirm any access restrictions, and, if necessary, 

obtain keys for access to the PSC and the monitor wells. 

The Contractor QAO will contact the appropriate contract 

laboratories one to two weeks prior to sample collection to obtain 

bottles and schedule the analyses. During sampling, the senior 

member of the sampling team will contact the QAO or the laboratory 

manager at least every other day to confirm sample collection and 
a' 

shipments. In the event samples are to be shipped on a Friday, the 

QAO will notify the laboratory that a shipment will be delivered 

Saturday. 

4.2.1 Sampling Procedure Documentation 

Prior to departure for the sampling location each member of 

the field team will have become familiar with, and have access to, 

the following documents: 

1) The Quality Assurance Program Plan (QAPP); 

2 )  The Basic Field Sampling and Analysis Plan (BFSP); 

3 )  The OU-specific Quality Assurance project Plan (QAPjP); 
*I 
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4) The OU-Specific Sampling Plan (OU FSP); and 

5 )  The EPA Region IV SOP/QAM. 

4.2.2 Sampling Equipment and Materials 

Prior to the sampling event, the field personnel will prepare 

for field sampling/air monitoring by stocking the sampling vans 

items listed below (as needed). 

Site map, names of contacts, and access keys to monitor 

wells, gates, etc.; 

Water sampling logs, sample core logs, soil/sediment 

sampling logs, air sampling logs, chain-of-custody forms, 

sample labels, waterproof-ink pen, and tape; 

Sample containers (check for proper number, type, and 

preservatives) , coolers, and ice; 

Coole r  Custody seals; 

Water level measurement equipment (150 ft steel tape with 

weight electronic tape) : 

Well purging equipment (peristaltic pumps, 2-inch 

diameter submersible pumps); 

Water sampling equipment (Teflonm bailers, Kemerer-type 

samplers, peristaltic pumps); 
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8) Filtering equipment (in-line filter stand, glass fiber 

per-filter, 0.45 micron membrane'filter); 

9) Soil/sediment sampling equipment (stainless-steel hand 

auger, stainless-steel spoons, bowls, etc.): 

10) Air sampling equipment (pumps, filters, solid sorbent, 
carbon tubes) : 

11) Power source: 

12) Field analysis (pH, temperature, conductivity) 

instruments and calibration standards; 

13) Teflon coated stainless steel cable or disposable nylon 

rope, knife, and miscellaneous tools; 

14) Disposable vinyl gloves; 

15) Appropriate Safety and Health equipment and dress; 

16) Decontamination equipment and supplies (laboratory-grade 

detergent, deionized/organic-free water, pesticide-grade 

isopropanol, buckets, scrub brushes, plastic sheetingand 

aluminum foil) 
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17) Five-gallon graduated bucket; 

18) Laboratory wipes and Ziploc bags; and 

19) Plastic sheeting and folding t a b l e  or saw horse. 

All equipment must be checked for proper operation. Equipment that 

will come in contact with the samples must be properly 

decontaminated before use. Upon arrival at each sampling location, 

sampling personnel will clear the area around the sample site of 

dbstructions and possible sources of contamination. Plastic 

sheeting and a folding table will be 

location to provide a work area that 

placed next to the sampling 

minimizes sample contamina- 

tion. 

4.3 Sample Collection Procedures 

All sample collection procedures for air, water, soils, 

sludges, and waste are described in Section 4.0 of the BFSP 

(Appendix 4.4.2). Required specific sampling techniques not 

described in the BFSP will be described in the OU FSP. 

At some PSCs total cyanide may be a required analyte. In 

order to mee.t EPA method requirements for collection of aqueous 

samples for cyanide analysis, the spot tests for sulfide and 

oxidizing a g e n t s ,  as presented in Attachment I, should be performed 

in the field prior to preservation of the sample with sodium 

hydroxide. Sulfide and oxidizing agents ( e . g . ,  chlorine) are 

interferences in the measurement of cyanide in aqueous samples. 

Samples screened positive for sulfide and oxidizing agents will be 
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shipped immediately to the laboratory for treatment and subsequent 

analysis. 

4 . 4  Geotechnical Sam~linq 

Geotechnical sampling will be performed in accordance with 

ASTM methods and EPA Com~endium identified in Table 3-1. 

Geotechnical samples shall be sealed, shipped, and stored in 

accordance with the following procedures. 

4.4.1 Disturbed Soil Samples 

Disturbed soil samples shall be properly labeled and placed in 

sealable containers. Samples shall then be placed in appropriate 

containers, such as cardboard boxes. Only borings from one 

location shall be placed in a shipping container. The containers 

shall be taped shut in the field and labeled to show the project 

name and number, identification of sample location contained in the 

box, total depth internal of the samples, and other information as 

required by the on-site geologist or engineer. 

If the samples are to be temporarily stored at the Site, they 

shall be protected from the weather, including excessive heat. 

Indoor storage shall be employed, where possible. For commercial 

shipment, the containers should be marked "keep from heat and 

freezingt1. Samples shipped or hand carried to the geotechnical 
laboratory shall be accompanied by a chain-of-custody and 

laboratory log form providing a record of the samples. 
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4.4.2 Undisturbed Soil Samples 

Upon recovery of an undisturbed sample, at least one-half inch 
of soil shall be-cleaned from each end of the tube and the ends of 

the soil sample squared off. Usually, the tip of the sample will 

contain drill cuttings and these must be removed prior to sealing. 

The in-situ soil which has been cleaned from the tube can be used 

to give a visual classification for the sample. Under certain 

circumstances such as excessively moist samples, a tube  may be 

allowed to drain prior to the sealing process. 

To seal the tube, the resulting space at each end shall be 

f i l l e d  with a hot paraffin wax or equivalent melted sealing 

material or with expandable packers as approved by the on-site 
geologist or engineer. As an alternate far tubes containing 

partial samples, after sealing the ends of the sample (using 

approximately one inch of melted sealing material), a dry, clean 

filler, sand, e t c . ,  can be placed in the void areas before sealing. 

The filler prevent s  the sample from breaking the end seals during 
handling and shipment. The ends of the tube then shall be closed 

with tight-fitting metal or plastic caps and the seam, between the 

cap and tube, wrapped with tape. Finally, the ends of the tube 

shall be dipped i n  hot wax, beyond the tape, as a final sealing 
measure. 

Preferably the tubes shall be hand carried to the g e o t e c h n i c a l  

laboratory in a vertical position to naintain an in-situ orienta- 
tion and shall be marked with a "way-up" arrow, using an indelible 

marker. If the tubes are being transported via airplane, they 

shall be carried on to the plane and not checked as baggage. If 

the tubes are to be transported by truck or automobile, they shall 
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be padded carefully and wedged in place to prevent movement (e.g., 

through use of a tube rack). If tubes must be shipped as freight, 

they shall be packed in secure wooden boxes which have dividers 

built in to prevent movement of the tubes, or the boxes shall be 

tightly filled with packing material such as wood chips, paper, 

etc., to prevent movement. The boxes should be marked "fragile" 

and "keep from heat and freezing". A l l  packaging of tubes  for 

shipment will be directed by the on-site geologist or engineer. 
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5 . 0  SAMPLE CUSTODY 

Sample custody is a vital aspect of remedial action programs 

as well as ground-water monitoring studies because these type of 

programs generate data that may be used as evidence in a court of 
law. The samples must be traceable from the time of sample 

collection until the time the data are introduced as evidence in 

enforcement proceedings. 

5.1 Field Record Loq Book 

T h e  key aspect of documenting sample custody is through record 

keeping. A bound field log book with sequentially numbered pages 
will be maintained during the source of the field work to document 

the collection of every sample. In addition, logs for sample/core 

(geologic logs), well completion, soil/sediment, water sampling, 

and air sampling, previously described in Section 4.0, will be 

filled out for each well drilled and each sample collected. ~ l l  

loose-leaf log sheets will be arranged in sequential order and 

bound together upon completion of each sampling event. A1 1 

documents will be completed in ink, dated, and signed by the field 

person conducting the work. 

Sample containers will be labeled at the time of sampling with 
the information specified in Section 4.1.3. An example of a 

typical sample label is presented in Figure 4-1. At the time of 

sampling the identification assigned to each sample vill be 

recorded on the appropriate sample log form (Figures 4 - 2 ,  4 - 3 ,  and 

4-4). After each bottle is filled and before it is placed in 

TF533\VOLL\APPLLl .US1 
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storage, the sampler will initial the label to document proper 

sample handling. The sample numbering system incorporates 

identifiers for-the PSC, sample matrix, and the sample location. 

The identification system has been designed to give reference to 

previously existing sample location identification numbers. The 
identif ication number will consist of a facility code, PSC code for 
both new and old PSC numbers, date code, sample matrix code, and 

sample number. Each of these codes is described below and also in 

Section 3.0 of the BFSP (Appendix 4 . 4 - 2 ) .  

Site Code. The Site code for all samples will be t t J t l  for Naval Air 

Station, Jacksonville, Florida (Nas-Jax). 

Date Code. The data code will consist of a four digit number. The 

first two digits refer to the month and the last two digits refer 

to the year. 

Sample Matrix Code. This code includes Field QC Samples. The 

sample matrix code will be a two letter (alpha) code that describes 

the type of sample matrix. The following codes will be used: 

o Soil: 

o Sediment: 

o Surface Water: 

o Ground Water (Dug in pit, trench, etc.): 

o Ground Water (Monitor Well): 

o Potable Water: 

o Ambient Air: 
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Waste, Sludge, Landfills, Waste Piles: 

Field Blank (Water) 

Equipment Rinsate Blank: 

Trip Blank: 

Background (Soil) : 

Background (Surface Water Upstream): 

Background (Ground Water): 
Replicate 

SamDle Number Code. The sample number code will be a three digit 
number starting with 001; and proceeding sewentially 002,  003, 

etc. This allows for potentially 999 samples from any matrix, 

although unlikely to occur, at any site. 

S a D l ~ l e  Beaence Code. The sample sequence code will be  a single 

digit letter starting with A and proceeding sequentially B l  C l  e t c .  

The sample sequence code is used for samples collected at multiple 

depths at the same sample location will be assigned sequentially 

with depth. If only one depth is sampled during a sample event 

B x a X W l e ~ .  The following numbers are provided as examples to 

illustrate how the sample coding will work f o r  each matrix Assume 

the samples were collected from PSC number 25 and also from PSC 56. - 

Samples were collected in October of 1990. 

Soil Samples: 
PSC 25: J26109OSLO05 - - -  - 

PSC 56: J561090SL009 
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Sediment Samples: 
PSC 25: J251090SD012 
PSC 56: J561090SD048 

Sur f ace  Water Samples: 
PSC 25: J251090SWO15 

Ground Water Samples: (dug) 
PSC 25: J251090GW028 

Monitor Well Ground-Water Samples: 
PSC 25: J251090MW152 

Ambient Air Samples: 
PSC 56: J56L090AAO23 

Field QC Samples: 
PSC 25: Field Blanks: J251090FB004 

Equipment Blanks: , J251090EB005 

5.3 Samwle Container Custody 

All sample containers to be provided by the subcontract 

laboratories for this project will be prepared as described in 

Section 4.0. All containers will be shipped from the laboratory to 

the designated location by common carrier in sealed coolers. The 

laboratory will include a shipping form listing all containers 

shipped and the purpose of each container. This list will become 

part of the chain-of-custody record. 

5.4 Sam~le Custodv, Shipment, and Laboratory Receipt 

For t h e  purpose of this discussion, samples areconsidered in 
custody if t h e  following conditions are  not violated: 

1) The responsible person maintains possession; 



Section 5.0 
Revision No. O 

Date: 9/91 
Page 5 of 9 

2 )  After the samples are received, they remain in the view 

of, or in the physical posse&sion of, responsible 

persons ; 

3 )  Samples are sealed/locked so that no one can tamper with 

them; or 

4 )  Samples are maintained in a secured area, restricted from 
authorized personnel. 

The field samples can be classified into two categories: (a) 
field measurements, and (b) laboratory analyses. 

5.4.1 Field Measurements 

Field measurements are made immediately after the sample has 

been collected. The data will be recorded directly in bound field 

logbooks along with identifying information on sampling conditions 

and location. Field measurements include the following: pH, 

temperature, dissolved oxygen, conductivity, salinity, turbidity, 

soil vapor surveys, and portable field gas chromatography analyses. 

Custody of samples collected for analysis on-site will be 

transferred directly to the mobile laboratory personnel. 

5 . 4 . 2  Laboratory Measurements 

These measurements refer to samples collected and preserved in 

the field and shipped to the appropriate laboratory for chemical 

analysis. Identifying information on sampling conditions and 

location will be recorded as indicated above, together with a 

record of the required analyses for each of the samples collected. 
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All samples will be maintained in the custody of the sampling 

personnel. At the end of each sampling day and prior to the 

transferof the samples off-site, chain-of-custody entrier, w i l l  be 

made tor all samples using the standard chain-of-custody form 

illustrated in Figure 5-1. All information on the chain-of-~ustod~ 

form and the sample container labels will be checked against the 
sample field log entries and samples will be recounted before 

leaving the sampling site. Upon transfer of custody, the chain-of- 
custody form will be signed and dated by the sample team leader. 

Because common carriers (Federal Express, Purolator Courier, etc.) 

will not sign chain-of-custody forms, the forms will be placed in 
the cooler prior to shipping. 

A signed, dated, custody seal (Figure 5-2) will be placed over 

the lid opening of the sample cooler to indicate if the cooler has 

been opened during shipment prior to receipt. by the laboratory. 

All chain-of-custody forms sent to the laboratory must be signed 

and dated by the senior staff member assigned to the field team. 

Upon receipt of the samples at the laboratory, the laboratory 

sample custodian will note the condition of each sample received as 

well as any questions or observations concerning sample integrity. 

The laboratory sample custodian also will maintain a sample 

tracking record that will follow each sample through all stages of 

laboratory processing. The sample tracking records will document 

sample removal from storage as well as the date of sample 

extraction or preparation, and sample analysis. These records w i l l  
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be used to determine compliance with handling and holding time 

requirements. Samples will be stored by the l abora tow in their 

original containers in walk-in refrigerators designated by the 

contracted laboratories. Specific chain-of-custody procedures used 

by the commercial laboratories contracted for this project are 

included in their respective quality assurance plans presented in 

Attachments A through E. 
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6.0 CALIBRATION PROCEDURES AND FREQUENCY 

The-calibration procedures and calibration frequency employed 

by the contracted laboratories will be in accordance with the 

analytical procedures listed in Table 1-1 of this QAPP. 

Calibration of field equipment, such as pH meters and specific 

conductance meters, will be performed according to the procedures 
described in Attachment D of the EPA SOP/QAM referenced in 

Attachment H of this document. Calibration procedures for field 

instruments used by the Contractor are summarized in the Equipment 
Maintenance and Calibration Procedures presented in Attachment G of 

this QAPP. Other field equipment used for analyzing samples in the 

field or conducting geophysical surveys, that are not described in 
the EPA SOP/QAM or in Attachment G will be calibrated and operated 

in accordance with the manufacturer's recommendations. 
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7.0 ANALYTICAL PROCEDURES 

7.1 Laboratorv ~nalvtical Procedures 

1' . 
The analytical procedures used during the implementation of 

the work plan are listed in Table 1-1. Analysis of samples 

collected by the Contractor will be performed by selected 

contracted laboratories in accordance with protocols and QA 

procedures established by the EPA. QC requirements for Levels D 

and C are described in Section 8.0. 

7.2 Field Analvtical Procedures 

Conductivity, salinity, pH, dissolved oxygen, and temperature 

will be measured in the field according to EPA methods referenced 

in the EPA SOP/QAM in Attachment H of the QAPP and instrument 

manufacturers instructions. 
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8.0 INTERNAL OUALJTY CONTROL CHECKS 

Internal quality control (QC) checks are those procedures used 

during all phases of the work that are designed to control the 

individual processes involved in data generating activities. 

Internal QC checks of sampling procedures and laboratory analyses 

will be conducted periodically throughout the investigation at pre- 

determined intervals. The following discussion describes the 

required QC checks to be performed for both the field and 

laboratory activities at both DQO levels (Level D and Level C). 

8.1 Internal Field ~arnplins Oualitv Control Checks 

Internal QC checks for general field sampling (field QC 

samples) will consist of the preparation and submittal of equipment 

blanks, field blanks, trip (travel) blanks, and field replicates 

(field duplicates) , and field splits (referee duplicates) for 

analysis of selected parameters of concern at frequencies described 

in Table 8-1. The blanks, duplicates, and referee samples are 

defined and explained in Section 8.1.1 through 8.1.5. 

Although the number of QC samples changes, the types of field 

QC samples remain the same regardless of the level of QC 

implemented. Table 8-1 lists the percentage of field QC samples 

per level per sample matrix. A sampling event is considered to be 

from the time the sampling personnel arrive at thesite until these 

personnel leave for more than a day. An example of two events 

would be if sampling personnel went to a PSC for three weeks, 

drilled borings, and installed ground-water wells. During this 

visit, soil and water samples were collected. The sampling crew 
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Table 8-1. Field QC Samples per Sampling Event 

Type of 
Sample 

Level C Level D 
Metal organic Metal Organic 

Trip Blank (for NA" l/cooler NA'/ l/cmler 
VOAs only) 

Field Blank l/source/event 1/20 1/20 

Field ~e~licates~' 10% 10% 10% 10% 

Referee ~u~licate~' To be determined4/ 

" NA = Not applicable 

2' Samples are collected daily; however, only samples from every 
other day are analyzed. Other samples are held and analyzed 
only if evidence of contamination exists. 

The duplicates must be taken from the same sample which will 
become the laboratory matrix/matrix spike duplicate for 
organics or for the sample used as a laboratory duplicate in 
inorganic analysis. 

The requirement for split samples has not been defined. If 
referee duplicates are required for any PSC or site they will 
be described in the site specific QAPjP and SSFSP. 

At a minimum, one sample for each water source for a given 
sampling event shall be collected for analyses. 
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left the PSC for two months, thus concluding the first sampling 

event. The crew later returned to collect another set of ground- 

water samples over a three-day period. The second visit would 

constitute the second sampling event. 

8.1.1 Equipment Blank 

Equipment blanks (rinsates) are the final analyte-free water 

rinse from equipment cleaning, collected daily during a sampling 

event. An equipment blank is made by pouring organic- 

freeldeionized water into or over the field sampling apparatus 

(bailer, pump tubing, etc.) that conceivably could be a source of 

contamination. The water is then sealed in the same type of sample 

bottle as the other samples, preserved in the same manner (using 

the exact preservative source), transported to the laboratory with 

the samples, and analyzed for the same parameters of interest. 

Equipment rinsates should be prepared and submitted at a frequency 

of one per day for all levels of QC. Initially, rinsate samples 

from every other day should be analyzed. If analytes pertinent to 

the project are found in the rinsate, the remaining rinsate samples 

must be analyzed. The results from the blanks will be used to flag 

or assess the levels of analytes in the samples. This comparison 

is made during data validation. The rinsates are analyzed for the 

same parameters as the related samples. 

8.1.2 Field Blanks 

Field blanks consist of the source water used in decontamina- 

tion and source water used in steam cleaning, A field blank 

consists Q€ sample containers filled in the field with organic- 

free/deionized water prepared and preserved in the same manner 



Section 8.0 
~evision No. 1 

Date: 2/92 
Page 4 of 12 

the samples. The field blanks are analyzed along with the field 

samples for the constituents of interest to check for contamination 

imparted to the samples by the sample container or other exogenous 

sources. At a minimum, one field blank from each event and each 

source of water must be collected and analyzed for the same 

parameters as the related samples. For this project, a field blank 

will be collected at each PSC for all parameters analyzed at a 

frequency of 1 per water source per 20 samples for Level D and 1 
per water source per sampling event for Level C. 

8.1.3 Trip Blank 

Trip blanks are defined as samples which originate from 

organic free (analyte free), deionized water taken from the 

laboratory that travels unopened with the sample bottles to the 

sampling site and returned to the laboratory with the volatile 

organic (VOC) samples. One trip blank should accompany each cooler 

containing VOCs, should be stored at the laboratory with the 

samples, and analyzed by the laboratory. Trip blanks are only 

analyzed for VOCs. 

8.1.4 Field Replicates (Duplicates) 

A field replicate is a duplicate sample prepared at the 

sampling location from equal portions of all sample aliquots 

combined to make the sample. Both the field replicate and the 

sample are collected at the same time, in the same container type, 

preserved in the same way, and analyzed by the same laboratory as 
a measure of sampling and analytical precision. 
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Field replicates for soil samples are collected, homogenized, 

and split. All samples except VOCs are homogenized and split. 

Samples collected for VOC analyses will be immediately placed in 

the appropriate containers. 

The field replicates for water samples are collected 

simultaneously as described above. Field replicates should be 

collected at a frequency of 10 percent per sample matrix for Levels 

D and C. All the field replicates should be sent to the same 

laboratory responsible for analysis. The identification of field 

replicates should be disguised so the laboratory will not know a 

test of precision is being conducted. A record of the disguised 
replicate identification should be maintained on the sample log and 

in the field log book. The same samples used for field replicates 

may be split by the laboratory and be used as the laboratory 

replicate or matrix spike. This means that for the field replicate 

sample, there will be analyses of the normal sample, the field 

replicate, and the laboratory matrix spikelmatrix spike duplicate 

or laboratory duplicate. 

8.1.5 Field Split (Referee Duplicates) 

A field split or referee duplicate is a duplicate sample 

prepared at the sampling location from equal portions of all sample 

aliquots combined to make the sample. Both the field split and the 

sample are collected at the same time, in the same container type, 

and preserved in the same fashion. The split sample and split of 

all the equipment blanks and f i e l d  blanks are submitted to a 

referee laboratory for analysis to a s s i s t  in evaluating 

interlaboratory precision and validating the data. 
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Field splits shall be sent to the referee QA laboratory (often 

an EPA designated laboratory) if regulators (state or region) 

collect split samples or if a special problem occurs in sample 

analysis or collection. These duplicate samples are collected and 

analyzed in addition to the field replicates mentioned in the 

previous section. 

8.2 -Laboratory Oualitv Control Checks 

Internal laboratory control checks used by the contracted 

laboratories are described in detail in each method performed. The 

laboratories will demonstrate the ability to produce acceptable 

results using the methods requested. The data will be evaluated by 

the laboratories based on the following criteria (as appropriate 

for organic and inorganic chemical analyses) established for Levels 

D and C described in the NEESA 2 0 . 2 - 0 4 7 8  document referenced in 

Section 1.0. The following are the minimum QC requirements for the 

laboratory analyses: 

8.2.1 Level D \ 

1) Full Contract Laboratory Program (CLP) QC requirements 

(Most Current Statement of Work) 

Laboratory must be approved to perform CLP work 

3) For methods not defined in the CLP, the following QC 

requirements must be provided for both organic and 

inorganic parameters in the data package; 



Section 8.0 
Revision No. 0 

Date: 9/91 
Page 7 of 12 

Method blanks 

Blank spikes (Reagent Water Spikes) 

Matrix spikes (Sample specific) 

'Matrix spike duplicates (Sample specific) 

4 )  These QC samples are considered deliverables; this does 

not prec lude  the standard performances of instrument 

tuning and calibrations, calibration verifications, 

i n t e r f e r e n c e  checks, linearity checks, method of s t a n d a r d  

additions procedures, surrogate spikes or other QC checks 
t h a t  are considered normal and customary f o r  any 

requested analysis but w i l l  not be reported for the non- 
CLP methods; 

5) Frequency of performance of the above QC samples is one 

p e r  20 samples of similar matrix; 

6) The batch size for Level D QC is 20 samples; 

8 . 2 . 2  Level C 

The l abo ra to ry  w i l l  de termine  i t s  optimum batch s i z e .  
The optimum ba tch  size is determined by the number of 

samples of similar matrix which can be processed 

simultaneously through the entire preparation and 

analysis process. For example: if 5 samples can be 

e x t r a c t e d  and 20 ana lyzed  by the instrument, the batch 

size is 5.  Once determined the following QC criteria 

must be followed: 
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2 )  Method blanks: A method blank shall be analyzed for all 

methods with each sample batch and included in the 

deliverables; 

3 )  Blank (reagent water) Spikes/Laboratory Control Sample 

(LCS): In any method using surrogates spiked into the 

blanks, the blank shall serve as both the method blank 

and the blank spike control. In methods not using 

surrogates (metals, anions, and wet chemicals, a method 

blank and a blank spike (laboratory control sample) shall 

be analyzed. Note: For pesticide/PCB methods, 

surrogates are often used. However, problems have been 

noted in surrogate recovery for the di-n-butyl- 

chlorindate typically used. Therefore, for pesticide/PCB 

analysis, a method blank and blank spike shall be 

analyzed with each batch as separate samples. A 

pesticide and/or a PCB shall be used as the spiking 

compound. 

4) Calibration: All methods will be calibrated; The 

following requirements will be observed. 

1) Semi-volatile and volatile analyses by GCiMS, the 

current CLP calibration method shall be used 

including frequency requirements, and requirements 

for System Perfornance Check Compounds ( S P C C s )  and 

Calibration Check Compounds (CCCs). 

2) Other Methods: A minimum of three different 

concentration standards for each analyte shall be 

analyzed for initial calibration. The calibration 
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shall include one standard at a concentration at 
the method d e t e c t i o n  l i m i t s .  The calibration curJe 
shall bracket all samples in the concentration 

range. Calibration shall be checked every 12 hours 

of operation and prior to sample analysis. The 

laboratory shall use the calibration check 

acceptance criteria specified by the method. 1f 

the samples are not within the calibration range, - 

appropriate dilutions of the sample shall be made 

to bring the samples into the calibration range for 

quantitation. 

Note: The daily calibration acceptance criteria to 

be used for each method shall be d e s c r i b e d  in each 

oU-specific QAPjP. 
I 

The initial calibration curve shall be plotted and 

the correlation coefficient and response factors 

evaluated. The acceptance criteria to be used for 

the initial calibration curve shall be specified in 

each laboratory's generic QAP. 

) Confixmations: For all GC methods used, second column 

confirmation shall be used for all p o s i t i v e  responses for 

the analytes of interest. 

6) Surrogate Spikes: Surrogate spikes shall be perfowed 

for all methods for which surrogates are a customary 

procedure. Surrogate spiking compounds g i l l  be 

consistent with the compounds recommended by the method 

and/or the EPA CLP protocol. 
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7) Matrix spike/matrix spike  duplicates (MS/MSD) : FOP 

analysis of volatiles, semi-volatiles, and all GC 

analyses, petroleum hydrocarbons, oil and grease, anions 

(nitrates, sulfates, chloride, etc.) and other wet 

chemical methods sample specific MS/MSD are required for 

every 20 samples of a similar matrix. Similar matrix is 

defined as either soil or water from the same site. 

Results of MS/MSD will be reported in the data package. 

For metals analysis only, a matrix spike is required for 

every 20 samples of similar matrix; a matrix spike 

duplicate may also be performed at the laboratory's 

discretion in lieu of a laboratory duplicate. 

8 )  Laboratory dupl icates:  For metals and all other 

inorganic analyses a laboratory (sample) duplicate must 

be analyzed; a matrix spike duplicate may be used in lieu 

of a sample duplicate. The frequency for duplicates must 

be one for every 20 samples of a similar matrix. 

9) Control Charts: Control charts provide a useful tool in 

assessing QC efforts and improv'ing processes through 

graphic displays of a parameter(s) and its variability 

over time. The parameter plotted on the chart is usually 

related to control sample testing -- either directly in 
terms of concentrations or indirectly in terms of derived 

information such as means of concentrations, ranges of 

concentrations, percent recovery of spikes, relative 

percent differences based on duplicate results, or slopes 

of least-squares data files. 
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Blank spike controls are required for only the methods 
and analytes pertinent to the program. T h e  laboratory - - 

shall employ a measurement-control program, which, as a 

minimum, consists of monitoring the results of laboratory 

preparation and analysis of control samples using 

statistical control charts. The basis of this program is 

to demonstrate that the laboratory method for sample 

preparation and analysis is working properly. This 

minimum program consists of using the laboratory's 

distilled and/or deionized water and spiking it with 

known compounds of interest or elements  of interest. BY 

plotting the results of the method blank s p i k e  on control 

charts, a true picture of the actual process of sample 

analysis is obtained w i t h  fewer problems f r o m  matrix 

effects and sample nonhomogenity. This information used 

in conjunction with matrix spike r e c o v e r i e s ,  can aid i n  

determining whether an out-of-control condition is due to 

laboratory problems or matrix problems. Therefore, one 
batch of control material is.the spiked laboratory blank 

water. The second batch of control material is a s o i l  or 

sand, This soil can be pulverized and homogenized. If 

the soil used is known to contain some of the analytes of 
interest, then no spiking may be required. Additional 

spiking may be done to an a l i q u o t  of control soil just 

prior to sample preparation. The blank spike water 

should be analyzed when wate r  samples are analyzed and 
the blank spike soil should be analyzed alongside soil or 

waste samples. 

The analytes selected f o r  spiking should be 

representative of the conpound class for the organics. 
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It is suggested that the surrogates used for volatiles 

and semi-volatiles analyses be used as control analytes 

for the GC/MS methods. At least two pesticides should be 

used when pesticide methods are performed and one 

polychlorinated biphenyl (PCB) when PCBs are analyzed. 

For wet chemical methods, a single spike of an 

appropriate control for each method may be used. As an 

example for cyanide, a control of sodium cyanide from a 

source other than that used for calibration may be spiked 

into water and analyzed alongside the water samples. For 

the metals, it is suggested that at least three of the 

metals typically analyzed by ICP be monitored and that 

each element analyzed by furnace or flame atomic 

absorption be monitored. 
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9.0 DATA REDUCTION, VALIDATION, AND REPORTING 

The use of laboratories will be accomplished by a laboratory 

services agreement (contract) between Contractor and the 

laboratory. The contract will specify the scope of services to be 
performed by the laboratory, the specific analytical quality 

assurance requirements to be met, and the information to be 

developed and reported. The Analytical Result Reportables and Data 

Validation in conjunction w i t h  the levels of quality assurance 
(Level D and Level C) adopted by the Navy and described in the 

NEESA 20.2-047B document, are referenced in Section 3.0 of this 

QAPP . 

9.1 Data Reduction 

As analyses are completed, the digital electronic, or physical 

data will be reduced and converted into readily usable form in 

measurement units appropriate for the analysis. All measurements 

will be reported in appropriate significant figures. Table 9-1 

presents the significant figures to be used in reporting analytical 

data. In this table the Xs signify numbers that are significant 

and the 0s signify numbers that are not significant. The last 

significant figure reported for any laboratory value is the least 

accurate and users must be aware of that when using the information 

supplied. 
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Significant 
PARAMETER Sample Type Units Range Figures 

2hosphorous Solids W/kg 1-10 
10-100 
100-1,000 
1;ooo-10,000 

mu r- 

Phenols 

All 

Water 

Xesidue, Water 
Kc~filterable 

Zesidue, 
S e t t a b l e  

Xesidue , 
Total 

Water 

Water 

S o l i d s  

Residue , Water 
Total Volatile 

Sulfate 

Sulfide 

me ,,tal Organic 
Carbon 

S.U. 

P W L  

s o l i d s  % 

Water 

Water 

Water 

Water NTU 

X.X 
XX 
XXX 
XXXO 

X.X 

XX 
XXX 
XXXO 

X. 
XX 
XXX 
xxxo 
X.X 
XX 

X. 
XX.. 
XXX 
XXXO 
0.X 
X .  X 
XX 

X.X 
XX . 
XXX 
XXXX 
0 .  X 
X . X  
XX 

XX 
xxo 
0.xx 
X.X 
XX 

0.X 
X.X 
XX. 
XXO 

0.ox 
G.X 
X.X 
XX 
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Table  9-1. Significant Figures Used in Reporting Data 
Page 2 of 5 

PARAMETER AND Significant 
S W - 8 4 6  METHOD Sample Type Units .. 'Range Figures 

Volatile Organics Water 
(8010) 

P ~ / L  0.1-10.0 X.X 
10-100 XX.X 
100-1.000 XXX - 

1,000-10,000 XXXO 
Solids % 0.01-0.10 0 .  OX 

0.10-1.0 0.xx 
1.0-10 X.XX 
10-100 XX.X 
100-1,000 XXX 

Chlorinated Water ~ g /  L 
Pesticides/PCB1s 
(8080) 

Solids % 

Volatile Organics W a t e r  W /  L 
(8240) 

Solids 

volatile Organics W a t e r  ~ g /  L 0.1-10.0 
(0020) 10-100 

100-1,000 
1,000-10,000 

Solids % 0.01-0.10 
0.10-1.0 
1.0-10 
10-100 
100-1,000 

0.01-0.10 
0.10-1.0 
1.0-10 
10-100 
100-1,300 
0.01-0.10 
0.10-1.0 
1.0-10 
10-100 
100-1,000 

1.0-10 
10-100 
100-1,000 
1,000-10,000 
0.01-0.10 
0.10-1.0 
1.0-10 
10-100 
100-1,000 

X.X 
XX.X 
XXX 
XXXO 
XXXO 
0.OX 
X.XX 
XX.X 
XXX 

0.OX 
0.XX 
X.XX 
XX.X 
XXX 
0.ox 
0. XX 
X.XX 
x x - X  
XXX 

X.XX 
x x - X  
XXX 
xxxo 
0. ox 
D.XX 
X.XX 
XX.X 
XXX 
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Table 9-1. Significant Figures Used in Reporting Data 
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Significant 
PARAMETER Sample Type Units Range Figures 

Acidity Water mg/ L 1-10.000 XXO 
Alkalinity Water mg/ L 1-1,000 XXX 

1,000-10,000 XXXO 

Ammonia, N Water mg/L 0.05-1.0 0.XX 
1.0-10.0 X.XX 
10.0-100 XX.X 

Solids mg/kg 1-100 XX 
100-1,000 xxo 

3lclogical Oxygen Water 
Denand (BOD) 

Bromide Water 

cEc S o i l  

Chemical Oxygen Water 
Demand (COD) 

Chioride Water 

Color Water 

Coliform Bacteria Water 

Canductivity Water 

Cyanides  Water 

- 7 

: r ~ o r i d e  Water 

Flashpoint All 

PT-Co 
Units 

umho 

Degrees 
in C 

1-10 
10-100 
100-1, C O O  

X. 
XX 
xxo 
xxoo 
X.X 

XXX 

XX 
xxo 
X. 
XX 
XXO 

X. 
XO ' 
XOO 

XX 
XXO 
xxoo 
XX 
XXD 
XXOO 

0. XX 
X. XX 
XX.X 

0.XX 
X-XX 
XX.X 

XX 
XXX 

.) Gross Alpha o r  Water PCU/L 5-100  XX 
3eta 
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Table  9-1. Significant Figures Used in Reporting Data 
Page 4 of 5 

Significant 
P A W - E T E R  Sample Type U n i t s  Range F i g u r e s  

E la rdnes s ,  Total Water XX 
XXX 
XXXO 

MBAS Water 

0. X 
X.X 
XX 
XXX 
0.OX 
0.XX 
X . X  
XX 

Water 

S o l i d s  

Water 0.X 
X.X 

. XX 
XXX 
XXXO 
X . X  
XX 
XXX 
XXXO 

S o l i d s  

Nitrate o r  
N i t r i t e  
Y i t r o g e n  

Water 

0 .1 -1 .0  0.XX 
1 . 0 - 1 0 . 0  X.X 
10-100  XX 
1 0 0 - 1 , 0 0 0  XXX 
10-100 XX 
1 0 0 - 1 , 0 0 0  XXX 
1 , 0 0 0 - 1 0 , 0 0 0  xxxo 

T o r a l  Kjeldahl Water 
Ni t rogen  

Solids 

mg/ L 0.5-10  X . X  
10-100 XX 
1 0 0 - 1 , 0 0 0  XXO 

% 10-100 XX 
100-1 ,000  XXO 
1 , 0 0 0 - 1 0 , 0 0 0  xxoo 

Water 

Solids 
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b .>.. - Table 9-1. Significant Figures Used in Report ing Data 
Paae 5 of 5 

FAEMMETER AND Significant 
SW-846 METHOD Sample Type Units Range Figures 

Phosphorous Water 

T o t a l  Organic Water P ~ / L  1-10 X.X 
Halogens (TOX) 10-100 XX.X 
(9020) 100-1,000 XXX 

1,000-10,000 XXXO 
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9.2 Laboratorv Deliverables (Re~ortinql 

Table 9-2 describes the information to be provided by the 

contracted laboratories in each data package submittal. 

9.2.1 Level D 

For Level D QC, a CLP data package shall be delivered for all 
the CLP parameters (volatiles, semi-volatiles, pesticides/~~~s, 

metals and cyanide). This shall include the summary package and 

the remainder of the package, which includes but is not limited to 

initial and continuing calibration, matrix spikes, matrix spike 

duplicates, method blanks (water blanks, extraction blanks, 

digestion blanks), duplicates, laboratory control samples, 

surrogate spike recoveries, chromatograms, mass spectra, and 

adsorbance data., 

For methods which are not defined by CLP, the calibration 

information, method blanks, reagent water (blank) spikes, 

laboratory control samples, matrix spikes, matrix spike duplicates, 

chromatograms, and adsorbances shall be reported. Control chart 

plots of associated blank spike data must also be presented with 

the data. 

9 . 2 . 2  Level C 

For  Level C QC, the method blanks, blank spikes, surrogates, 

matrix spikes, matrix spike duplicates, duplicates, laboratory 

(sample) duplicates, and initial and continuing calibration data 
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Table 9-2.  Data Set Deliverables f o r  Level C QA 

Method Requirements De l iverab les  

Method blank s p i k e s  with results and 
c o n t r o l  charts. Run wi th  each ba tch  of 
samples processed.  

Resu l t s  t o  be repor ted  on CLP Form 1 o r  
spreadshee t  per  Sect. 9.  Sample r e s u l t s  
us ing  CLP data flags. 

Surroga te  recovery from samples r epo r t ed  
on CLP Form 2 .  Surrogates t o  be used 
i n  v o l a t i l e s ,  s e m i v o l a t i l e s ,  pesticides/ 
PCB. For v o l a t i l e s  by G C ,  t h e  names of 
s u r r o g a t e s  should be changed t o  r e f l e c t  
t h e  s u r r o g a t e  used. 

Matrix sp ike / sp ike  d u p l i c a t e  1 sp ike  and 
s p i k e  duplicate p e r  2 0  samples of s i m i l a r  
matrix repor ted  on Form 3 .  

Method blank r epo r t ed  on CLP Form 4 .  

F o r  v o l a t i l e s  by GC,  a  s i m i l a r  f0rXtIat 
w i l l  be used as CLP Form 4 for blanks ,  

GC/MS tun ing  f o r  volatiles/semi-volatiles. 
Report r e s u l t s  on Form 5. 

I n i t i a l  c a l i b r a t i o n  da t a  repor ted  on 
Form 6 .  

For v o l a t i l e s  by GC, t h e  i n i t i a l  c a l i b r a -  
t i o n  d a t a  wi th  response factors must be 
repor ted .  

F o r  pesticide/PCB da t a  Form 9 must be 
used f o r  c a l i b r a t i o n  da t a .  

- Continuing c a l i b r a t i o n  GC/MS da ta  
r epo r t ed  on Form 7 .  

For volatiles, GC data, t h e  response 
f a c t o r s  and t h e i r  pe rcen t  d i f f e r e n c e s  
f rom t h e  i n i t i a l  must be repor ted .  

Control  Chart  

Form 1 o r  Sect.  9 
l/Sample chrorna- 
tograms/and mass 
s p e c t r a  

Form 2 

Form 4 or Sect. 9 

Form 5 

Form 6 

N o  Form 

Form 9 

Form 7 

No F o m  
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Table 9-2 .  (continued) 

Method Requirements Deliverables 

Organics - Internal Standard Area for Volatiles Form 8 
(cont) and Semivolatiles. 

- For pesticides/PCB data, the CLP Form 9 Form 9 
must be presented. 

No chromatograms or mass spectra are 
presented for calibration. These data 
should be filed in the laboratory and 
available if problems arising in reviewing/ 
validating the data. The calibration 
information should be available for 
checking during on-site audits. 

- Internal standard area for GC/MS analyses 
CLP Form VIII shall be supplied. 

- Second column confirmation shall be done Chromatograms 
for all GC work when compounds are 
detected above reporting limits. 
Chromatograms of confirmation must be 
provided. 

Xetals  - Level C, requirements 
- Sample results with CLP flagging system 

- Initial and continuing calibration 

- Blanks 10% frequency 
- Method blank taken through digestion 

(1/20 samples of same matrix) 

Deliverables 

CLP Form 1 or 
Sect. 9 

CLP Form 2, 
Part 1 only 

Form 3 or Sect. 9 

- ICP interference check sample Form 4 

- Matrix spike recovery (1 per 2 0  samples 
of similar matrix) 

Form 5, Part 1 

- Tostdigestion spike sample recovery for Form 5, Part 2 
ICP metals. Only done if predigest spike (never used for 
recovery exceed CLP limits. GFAA work) 
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Method Requirements Deliverables 

Metals - Postdigest spike for GFAA 
(cont) 

Recovery will be 
noted on raw data 

- Duplicates (1 per 20 samples will be Form 6 samples 
split and digested as separate) 

- Method blank spike information will be Control chart 
plotted on control chart, one per batch 
of samples processed. 

- Standard addition. The decision process Form 8 
outlined in CLO page E-3 will be used to 
determine when standard additions are 
required. 

Holding times. 

- Blank spike l/batch 
- Method blank l/batch 

- Sample results 

- Matrix spikejspike duplicate or 
calibration information 

- Calibration check report percent RSD 
or percent difference from initial 
calibration 

Form 10 

Control chart 

Report result 
No format 

Report result 
No format 

Report result if 
applicable 

Report percent 
or percent differ- 
ence 

No format 
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shall be reported. These deliverables and their required format 

are summarized and explained in more detail in Table 9-2. 

9.3 Data Validation 

The contract laboratories will utilize precision and accuracy 

criteria presented in their respective generic QAPs as guidance for 

internal laboratory data validation prior to submittal of data 

packages. The data validation procedures employed by ABB-ES will 

include an evaluation of the field data package and an evaluation 

of the laboratory analytical data package. The data validation 

procedures that will be used to evaluate data for this project are 

presented in detail in the Data Analysis Plan (Appendix 4.2 of 

Volume 4.0, the Basic Site Work Plan). 

9.4 Data Manaqement 

All data will be managed as described in the Data Management 

Plan (Section 2.0 of Volume 1, Organization and Planning). A data 

management flow chart is presented in Figure 9-1to illustrate the 

flow of data through the project management system. 
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10.0 PERFORMANCE AND SYSTEM AUDITS 

Performance and system audits for sampling and analysis 

operations consist of on-site review of field and laboratory 

quality assurance systems and on-site review of equipment for 

sampling, calibration, and measurement. 

10.1 Field System Audit 

The Field Coordinator, the Project Manager, and/or the QA 

Officer will make a non-scheduled visit to the sampling location to 

evaluate the performance of field personnel and general field 

operations in progress. The auditor will observe the performance 

of the field operations team during each kind of activity, such as 

water-level readings and sampling rounds. A systems audit of field 

operations personnel by the project QA officer will be performed on 

a bi-annual basis and a field audit report of the sampling team 

will be maintained on file by the Contractor. 

10.2 Laboratorv Svstem Audit 

A laboratory systems audit is routinely conducted, at least 

biannually, of all laboratories subcontracted by ABB Environmental 

Services, Inc. These audits assure that systems and operational 

capability is maintained and test methodology and quality control 

measures for the project are being followed as specified in the 

laboratory written standard operating procedures and generic 

Quality Assurance Plans. The Systems Audit Checklist used by the 

EPA Contract Laboratory Program (CLP) forms the procedural basis 

far conducting these audits. 
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The contracted laboratories for t h i s  investigation participate 

in the EPA Contract Laboratory Program or other federal and state 
agency programs that require recurring on-site audits. In 

addition, laboratory initiated audits may also be conducted by each 

laboratory's QA Officer on a routine basis. 

10.3 Performance Evaluation Audits 

A performance evaluation (PE) audit evaluates a laboratory's 

ability to obtain an accurate and precise answer in the analysis of 

a known check sample by a specific analytical method. Following 

the analytical data validation described in Section 9.0, a 

performance evaluation audit of the laboratory may be conducted by 

ABB-ES.  his audit may be conducted if it is determined that the 

quality assurance data provided in the analytical data package or 

other parameters as described in sections 8.0 and 9.0 are outside 
acceptance criteria control limits. These PE audits may include a 

review of all raw data developed by the laboratory and not reported 

(laboratory non-reportables) and the submission of blind spiked 

check samples for the analysis of the parameters in question. 

These check samples may be submitted disguised as field samples, in 

which case, the laboratory will not know the purpose of the samples 
or the samples may be obvious (known) check samples (EPA or NIST 

traceable). 

PE Audits also may be conducted by reviewing the laboratory's 

results from lrround-robintl certification testing and/or EPA CLP 
evaluation samples. An additional component of PE Audits includes 

the review and evaluation of raw data generated from the analysis 

of PE samples and actual field samples that may be in question. 
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Results of PE Audit and progress reports concerning laboratory 

performance will be available for Navy review. 

10.4 Resulatorv Audits 

It is understood that field personnel and subcontractor 

laboratories also are subject to quality assurance audits by the 

Navy, FDER, and EPA. 
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11.0 PREVENTATIVE PlYlINTENANCE 

11.1 Field Eaui~ment 

A listing of the field testing equipment that may require 

preventive maintenance and routine service are presented in 

Table 11-1, Preventive Maintenance Procedures are described in 

Attachment J. Analytical field laboratory equipment must be 

routinely serviced after each field program, and checked for proper 

operation prior to analyzing air samples at the PSC. Records of 

calibration and maintenance activities for each piece of equipment 

are maintained in log books assigned to that instrument. 

11.2 Laboratorv Eauiwrnent  

To obtain good analytical data, all instruments must be 

operating properly at all times. To ensure that instruments are 

operating properly, rigorous maintenance and trouble-shooting 

procedures must be followed. 

All laboratory instruments, including the inductively coupled 

plasma spectrometers, graphite furnace atomic absorption 

spectrophotometers, gas chromatographs, and mass spectrometers, 

undergo regular maintenance as prescribed in the manufacturer's 

operation manual for each of the instruments. Trouble shooting 

procedures also are carried out for each instrument according to 

instructions in the operation manual. 

All instruments 

conducted. A record 

will be calibrated each day that analyses are 

Is maintained of all instrument calibrations. 



Table 11-1 
LIST OF FIELD TESTING EQUIPMENT 

Section 11.0 
Revision No. 1 

Date: 2 / 9 2  
Page 2 of 7 

i 

Field Instrumenzation 

pH meters (LaMotte Chemical Products Model HA-pH meter and Myron L. 
Company Model EP II/pH) 

Conductivity meters (PI DspH-1 pH conductivity meter and Trimar 
Industries Model 333 Tripar Meter) 

S-C-T Meter (YSI Model No. 33) 
OVA (Century Model OVA 128) 
Data logger (ORS Interface Probe and ORS Model EL-200 Groundwater 
Monitoring System) 

Photoionization Analyzer (Photovac TIP and HNU Model 101) 
Portable Gas Chromatographs (HNU Model 311 and Photovac 10S50) 
Draeger Mult-Gas Detector 
Hydrogen Sulfide Meter (Industrial Scientific MX 241) 
Oxygen Indicator (MSA Model E) 
Methane Meter (MSA Model 60 Gascope) 
Explosimeter (Industrial Scientific MX 241) 
Field grade thermometers 
Water level indicators 
Velocity meter (Surface water) 
Water level recorder (Stevens) 
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12.0 ASSESSMENT OF DATA PRECISION, ACCURACY. AND COMPLETENESS 

12.1 Precision 

Precision is an estimate of the reproducibility of a method, 

and it may be estimated by several statistical tests including the 

coefficient of variation and the relative percent difference 

between replicate (duplicate) samples. ABB-ES will determine the 

precision of the analyses conducted during this investigation by 

reviewing the results of field replicate samples and laboratory 

duplicate samples (where applicable), then, if sufficient data are 
obtained, the arithmetic mean and standard deviation of a group of 

results may be calculated. 

precision can then be assessed by using the coefficient of 

variation (CV), which expresses the standard deviation as a 

percentage of t h e  mean. Specific statistical comparison of 

duplicate samples ( f i e l d  and laboratory), as a measure of precision 

evaluating both sample collection procedures and laboratory 

instrument performance, may be accomplished by first comparing the 

obtained duplicate results with the published EPA criteria for 

method precision. If EPA criteria is not available, the relative 

percent difference (RPD) may be calculated and compared to the 

precision criteria established by the laboratory for the analysis 

of laboratory duplicates. 

12.2 Accuracy 

The accuracy of a method is an estimate of the difference 

between the true value and the determined mean value. certain QA 

parameters such as laboratory control samples, reagent water spike 
-. -. . 
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samples, QC check samples, matrix spike samples, and surrogate 

spike samples all have known concentrations prior to analysis. BY 

comparing the percent recovery of the analysis of these samples to 

the known true value it is possible to measure the accuracy of the 

analysis. In routine practice the laboratory collects recovery 

data for each of these parameters from approximately 30 analytical 

batches. The percent recovery data axe averaged and the standard 

deviation of the percent recoveries is calculated. Then, based on 

the desired level of confidence, ranges will be established as 

practical control limits. To be valid, these control limits must 

be at least as stringent as the accuracy limits specified by EPA 

for each analyte measured by the method. If the determined control 

limits are within the range established for the analyte and method 

by EPA then the determined range becomes the practical control 

limits used by the laboratory until another set of data is 

developed and new control limits are calculated. Specific 

procedures addressing the development of these control values and 

preparation of control charts are presented in Section 4.0 of NEESA 

20.2-0478 referenced in Section 1.0. 

Specific statistical comparison of percent recovery values and 

control limits (DQOs) reported by the laboratory as a measure of 

method accuracy will be compared with the published EPA criteria 

for the accuracy of an individual method. Data not meeting the EPA 

criteria for accuracy may be considered qualitative or unusable. 
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C.ompleteness is a measure of the amount of data obtained from 

a measurement process compared to the amount of data that was 

expected to be obtained. Data completeness will be expressed both 

as the percentage of total tests conducted that are deemed valid 

and as the percentage of the total tests required in the scope of 

work that are deemed valid. 

12.4 Ninimum Statistical Control C h a r t i n g  

At a minimum, the laboratory shall run two control charts for 

each analyte l i s t e d  in Table 1 2 - 1 .  This table describes the number 

of analyses required at a minimum t o  be monitored through the 

measurement control program. 

Table 12-1 

MINIMUM CONTROL ANALYSES 

Number Analyses 

Metals by AA and ICP 
Mercury 
Volatiles 
wet Chenicals 
PCB 
Pesticides 
Base, neutral extractables 
Acids extractables 
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The control charts shall monitor the laboratory measurements 

obtained from individually spiked water samples and individually 

spiked soil samples. 

Each control chart shall consist of a center line, two warning 

limits, and two control limits (Figure 12-1). The control chart 

parameters should be calculated according to the formuia provided 

in Table 12-2. A minimum of 20 points/chart shall be obtained 

prior to the initial attempt to establish the control chart 

parameters. If the laboratory does not have 2 0  points to use in 

setting control chart limits, the recommended EPA recoveries for 

the method will be used until such time as 2 0  points are attained. 

Minimum criteria for an Out-of-Control Condition 

A laboratory process for a particular analyte should be 

considered out of statistical control whenever, as a minimum, any 
one of the following conditions is demonstrated by a control chart 

monitoring that analyte. 

1. Any one point is outside of the control limits. 

2. Any three consecutive points are outside of the warning 

limits. 

3. Any eight consecutive points are on the same side of the 

centerline. 
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Definitions 

Let X, ,. XI, XI, . . . , X,, (n>=20) represent the first n time-ordered 
d e t e m l n a t i o n s  for an analyte of Table.10 from either the water or 
s o i l  c o n t r o l  batch program. 

T h e ,  define the following: 

- 
X = average = (l/n) (X, + Xz + . . . + X,) , 
Ri = !xi - x,,.,, I i = 2,3,. . .,n 
R, = average movmg range of t w o  s u c c e s s i v e  p o i n t s ,  

Control Char t  Parameter Estimation 

P w a m e t e r  Svmbol 

Centerline CL 

Upper c o n t r o l  l i m i t  UCL 

Lower c o n t r o l  limit LCL 

Upper warning l i m i t  UWL 

Lower warning l i m i t  LWL 

Formula 

X 

- 
X + 3R2/dz 

- 
X - 3R,/d2 

- 
X + 2R,/d, 

- 
X - 2R,/dz 

(d2 = 1.128, factor from tables for c o n t r o l  c h a r t i n g  w i t h i n  n = 2 ,  
see American S o c i e t y  f o r  Quality C o n t r o l ) .  
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4 .  Any six consecutive points are such that each point is larger 

(smaller) than its immediate predecessor. 

5. Any obvious cyclic pattern is seen in the points. 

The generic QAPs for each contracted laboratory describe the 

corrective action steps which will be taken in the occurrence of an 

out-of-statistical-control condition from the control charts. The 

steps taken include those actions related to the quality and 

stability of the control batches, sampling, spiking, and handling 

of the control samples. 

Statistical Oualitv of the Control Charts 

The formulae for the control chart parameters given in 

Table 12-2 are those commonly accepted and used. They are based on 

normally distributed measurements and short-term variation. If 

these bases are inappropriate, the charts will not perform as 

desired. The charts will either falsely signal out-of-control 
warnings more frequently than usual, fail to detect existing out- 

of-control conditions as often as they ordinarily would, or both 

(for different types of out-of-control states). In order to 

correct any problems due to improperly fitting control charts, the 

laboratory may propose alternate methods for setting the control 

chart parameters. All such proposals should include data and 

supportive statistical evidence. Possible alternate statistical 

approaches can include using nonparametric techniques, medians 

instead of averages for the centerlines, identifying sources of 

variation, using lonq-term variation instead of short-term 

variation in setting limits, and transforinations of the data. 
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Example of Setting Control Limits 

A s  an example of setting control.chart parameters and a very 

brief introduction to interpretation of the chart, consider the 

following: 

A sample is obtained from the batch of control soil 

which has been thoroughly mixed and is stored in a 

special atmospherically controlled location. It is 

carefully spiked with known amounts of the constituents 

of interest and sent to sample preparation to be 

processed and analyzed w i t h  other samples. I t  is 

subjected to the same types of treatment as the other 

samples in the batch. This scenario is repeated until 20 

control samples have been analyzed. 

The data are listed in Table 12-3. Also shown are 

calculations according to the formulae in Table 12-3. 

Figure 12-1 displays the results of the initial attempt 

at sizing the data to the control chart parameters. The 

point falling above the upper control limit was 

investigated. It was determined that the sample had 

received a double s p i k i n g  and, thus, was deleted from the 

second iteration calculation of the chart parameters. 

Figure 12-2 shows the second fitting. This f i t  appears 

adequate. Had no explanation for the high result been 

found, the first calculations would have been used. The 
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and Calculations f o r  Control 

Moving 
Order Result Range 

1x1 - XI - 2 ;  

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

Sum 

Chart Examp 1 e 

F i r s t  Calculations ( F i q .  4.11 

A v e r a g e  = 211.82/20 = 10.591 
Average Moving Range = 63.09/19 = 3.321 R, 

Centerline = 10.591 
Upper control limit = 10.591 + 3 x 3.321/1.128 = 19.423 
L o w e r  control limit = 10.591 - 3 x 3.321/1.128 = 1.758 
Upper warning limit = 10.591 + 2 x 3.321/1.128 = 16.479 
L o w e r  warning limit = 10.591 - 2 x 3.321/1.128 = 4.703 

Average = 192.26/19 = 10.119 
Average noving range 46.26/18 = 2.570 

C e n t e r l i n e  = 10.119 
Gpper control l i n i t  = 10.119 - 3 x 2.570/1.128 = 16.954 
Lower control limit = 10.119 - 3 x 2.570/1.128 = 3 . 2 8 4  
'-v ~ , ? e r  warning limit = i0.119 r 2 x 2.570/1.128 = 14.676 

Lcwer warning linit = 10.119 - 2 x 2 . 5 7 0 / 1 . 1 2 8  = 5 . 5 6 2  
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char t  would have been placed under a probationary 

condition and its performance monitored. 
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13.0 CORRECTIVE ACTION 

13.1 Field Conditions 

During the course of implementation of the Basic Site Work 

Plan, the field personnel are responsible for seeing that field 

instruments are functioning properly, that work progresses 

satisfactorily, and that work performed is in compliance with the 

QAPP . 

If a problem is detected by the field personnel, the U.S. Navy 

Project Manager and the Contractor Project Manager shall be 

notified immediately by the Field Coordinator, at which time the 

problem will be further investigated and corrective action will 

begin. Similarly, if a problem is identified during a routine 

audit by the project QA officer or the EPA/FDER Project Manager or 

QA Officer, an immediate investigation will be undertaken and the 

corrective measures deemed necessary will be implemented as quickly 

as possible. 

13.2 Laboratory Corrective Action 

Within time constraints imposed by individual analysis 

procedures, data evaluations necessary to verify proper analytical 

function must be performed as early as possible in the analysis 

program. 

When practical, a preliminary check of standard curve 

linearity, precision, and sensitivity should be performed either 

before the analysis of the samples is begun (manual procedures), or 

while the first samples are being analyzed (automated procedures). 
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Results are compared to quality assurance control limits 

established by the laboratory and EPA. 

Any analysis not conforming to control limits f o r  precision, 

accuracy, detection limit, or linearity will be halted until the 

problem is identified and corrected. Laboratory batch sheets and 
control charts will document data evaluations and will contain all 

information necessary for assessment of the data quality, 

including: (I) information regarding indices of sensitivity, (2) 
precision, (3) detection limit, and (4) accuracy achieved during 

that run or batch. 

For out-of-control incidents, it is essential to document the 

nature of the incident and the corrective actions taken to set the 

system back in control. A corrective action report, to be signed 

by the laboratory director and the laboratory quality assurance 

officer, should be prepared and reported in the narrative summary 

of the laboratory report. The following topics should be 

discussed: 

1) Where did the out-of-control incident occur (laboratory 

name, address, telephone number, section name)? 

2 )  When did the incident occur and when was it corrected? 

3) Who discovered the out-of-control incident, verified the 

incident, and corrected the problem? 

4) What was the name of the t e s t ?  
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What was the disposition of the test or control and/or 
instrument? 

What was the nature of the corrective action? 

What will be done to prevent the reoccurrence of the 

problem? 

Why did the incident happen (if scientific explanation is 

available) ? 

A copy of the subject control charts and other data describing 

the out-of-control conditions shouldbe included in the corrective 

action report. All out-of-control incident documentation and 

copies of the corrective action reports should be (1) placed in 

the laboratory archive record for the sample(s) in question and, 

( 2 )  placed in the laboratory QA officers file of incidents 

documentation. 

13.3 Re~ortinq of Corrective Actions 

In ,311 cases in which corrective actions of field procedures 

are required a written report describing the nature of the problem, 
an evaluation of the cause, if known, and the action taken will be 

prepared by the Contractor Field Coordinator or the Project QA 

Officer and submitted to the Contractor P r o j e c t  Manager, the 

Project QA Officer (if not preparing the report), and the Project 
Officer. 

Any corrective actions taken by the contracted laboratories 

will be reported to the QA O f f i c e r  The l a b o r a t o r y  w i l l  include i n  
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each data package a discussion of the problems encountered and 

corrective actions taken. In addition, the laboratories will 

maintain a file for Contractor review that documents all corrective 

actions taken regardless of whether the actions performed were 

pertinent to the analysis of samples from Geraghty & Miller 

projects . 

Reports of corrective actions taken during the implementation 

of the Basic Site Work Plan will be provided to the U.S. Navy 

according to the frequency and procedures specified in the Data 

Analysis Plan (~ppendix 4.2 of Volume 4, the Basic Site Work Plan) . 



Section 14.0 
~evision No. 1 

Date: 2/92 0'  
Page 1 of 3 

14.0 QUALITY ASSURANCE REPORTS TO MANAGEMENT 

Each day that field activities are conducted on-site, a 

representative of the Field Team will complete a Quality Control 

Report (QCR) (Figure 14-1). These reports will be transmitted 

weekly to the Project QA Officer for review and inclusion into the 

project file. These DQCRs, along with associated field records and 

laboratory data, form the basis for preparing a Quality Control 

Summary Report (QCSR) . 

A Final QCSR for the RI/FS program will be prepared for each 

OU following completion of data gathering activities. Each report 

will address the following: 

1) Quality assurance activities and quality of collected 

data (results of data validation); 

2) Equipment calibration and preventive maintenance 

activities; 

3 )  Laboratory quality control data pertinent to the site; 

4) Evaluation of data completeness and usability; and 

5) Field and/or laboratory QA problems and implemented 

corrective actions. 

All quality assurance documentation and reports will be 

available for review by EPA Region IV and the FDER. 
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An Interim Quality Assurance report as indicated in the Data 

Analysis Plan will be prepared and submitted to the U.S. Navy. 

These reports will cover routine quality assurance activities such 

as: 

1) Results of QA audits; 

2) Results of PE samples; 

3) Revision of laboratory data quality objectives; 

4) Summary of data gathering tasks; and 

5) Summary of QA problems and corrective actions. 
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15.0 RESUMES 

Resumes of key ABB-ES personnel are included in Attachment K 

of this QAPP. 
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INTRODUCTION AND DIRECTIONS FOR USE 



Introauction and Directions f o r  Use 

The General Guide to Methods conrains a tabulation of 

analytical parameters for bath Water and Soil/SolidMatrices that 

is t o  be used as a guide to selecting pmper methods of analysis.  

This tabulation also indudas a listing pf method detection limits, 

holding times. container types, and preservative requiremenzs. ~t 

should be undersrood that the detection limits described f o r  each 

method are the detection limits published by the EPA in each 

merhod. These deteczion limits are I'supposedl1 ta be achievable 

under ideal circmsrances. However, many factors  are involves in 

the determination of detection limits and these n-ars may not 

b e  achievable for  your saztplas. me detection l-its listed are 

provided to s e n e  you as a guide in helping you select the method 

that  appears most capable of meeting your requirements. You 

should always discuss your detection l i m i t  r~quirements  with the 

laboratory to ensure you have seleczed the appropriate methods of 

analysis. 
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WATER MATRIX 

Method 
Detec t ion  Holding 

L i m i t  T imc 
Method Ref 

Prep/Ana 1 ys i s 
Pcrservat ive  

PHYSfCAL PROPERT?SS 

Specific Corductamt 28 days 
28 days 

6 mpnths 
6 m t h s  

analyze 
i d .  
analyze 
imnad. 
analyze 
i d .  

100 rnL P,G cool ,  2 'C 
100 ml P,G cool, L "C 

nar&wrs, Tota l  

c o l o r i m t r i e  
titrimetric 

0.1 mg/L, CaCO, 
0.1 m/L, CaCO, , 

25 mL P,G none 
rqui red 

25 ml P,G none 

25 ml P,G none 

Residue (Sol ids) 

f i l t e r a b l e  
(TSS) 

n o n - f i l t e r a b l e  
t o m 1  
v o l a t i l e  
se t t l eab le  
matter 

7 days 100 mL P,G 

7 days 100 rnL P,G 
7 days 100 mL P,G 
7 days 100 mL P,G 

48 hours 1000 rnL P,G 

analyze 1000 mL P,G 
imncd. 

48 hours 100 mL P,G 

cool ,  6 'C 

cool ,  4 'C 
cool ,  4 "C 
c o o l ,  4 'C 

coo l ,  4 'C 

none 
requ i red 

cool ,  4 'C Turbidity ne@-ieLunetric 

~ o r  threshold odor 

1/ Polyethylene (P) or  giass (6 )  wi th  r t a u i r e d  m i n i m  c o l l e c t i o n  voiune. A l l  glass containers rmst have 
TefIon-Linea caw,. 
2 /  NTU = N e o h e r m t r i c  turbidity u n i r s  1 



UATER MATRIX 

Method 
Detection 

Limit 
Container " Perservative 

METALS ANALYSIS 

ALuninm 
fLum 202.1 1 
f urnrce 202.2 1 
I CP 200.7 1 
flmm 3010/7020 3 
ICP 3010/6010 3 

6 mnths 
6 rmnths 
6 m t h s  
6 m t h s  
6 wnths  

HNO, t o  pHc2 
HMO, t o  pHr2 
HMO, t o  pHc2 
HMO, t o  pH<2 
nwo, t o  pH+2 

Antirmny 
f l a w  204.1 1 
f u m c e  204.2 1 
1 CP 200.7 1 
f l r n  3010/?0LO 3 
furnace 3005/7001 3 
I CP 3010/6010 3 

6 m t h s  
6 m t h s  
6 m t h s  
6 nunths 
6 m t h r  
6 m t h s  

HMO, t o  pH+2 
HNO, t o  pHc2 
HNO, t o  pH<,? 
HMO, t o  pHc2 
HMO, t o  pHc2 
HMO, t o  p H d  

Arsmic 
I CP 200.7 1 
furnace 206.2 1 
M, Hydridc 206.3 1 
I CP 3010/6010 3 
fa~rnrct  3050/7060 3 
M, Hydridc 3050/7061 3 

6 months 
6 mnths 
6 months 
6 months 
6 m t h s  
6 mmths 

HMO, to  p H d  
HMO, t o  pHc2 
HNO, to  pHr2 
Hno, t o  pnc2 
HMO, t o  pHe2 
HNO, t o  pHg2 

b r i m  
f l u m  208.1 1 
f u m c e  208.2 1 
ICP 200.7 1 
flmre 3010/7080 3 
furnace 3020/7081 3 
I CP 3010/6010 3 

6 tmnths 
4 mrnths 
6 months 
6 months 
6 rrronths 
6 mnths 

HMO, t o  pHc2 
HNO, t o  pH82 
HMO, t o  pH<Z 
Hno, t o  p ~ c z  
HMO, t o  pHc2 
HNO, t o  p H 4  

B e r y l l i m  
f l -  210.1 1 
f u m c e  210.2 1 
I CP 200.7 1 
flm 3010/7090 3 
furnace 3020/7091 3 
1 CP 3010/6010 3 

6 months 
6 m t h s  
6 m t h s  
6 months 
6 months 
6 tmnths 

HNO, to  pHc2 
HMO, t o  pH<Z 
HMO, to  pHc2 
HMO, t o  pHc2 
HNO, to pHc2 
HMO, t o  pHr2 

Borm 
c o l o r i m t r i c  212.3 1 
I CP 3010/6010 3 

6 mnths 
6 mnths 

C h i -  
f l a *  213.1 1 
furnace 213.2 1 
1 tY 200.7 1 
f l g e  3010/7130 3 
f u m c e  3020/7131 3 
I CP 3010/6010 3 

500 mL P , G  
500 mL P , G  
500 mL P,G 
500 mL P,G 
500 mL P,G 
500 mL P,: 

6 tmnths 
6 months 
6 mnths  
6 months 
6 rmnths 
b m r h s  

HNO, t o  pH<,? 
HMO, t o  pHc2 
HMO, t o  p n e  
HMO, t o  pHc2 
HMO, 10 ~ n < 2  
HUO, ?O pH<2 

1/ Polyethyienc ( P I  or glass ( G I  u i t h  rtcrttird m i n i m  coilecrion v o t m .  A L L  giass containers mst have 
T e f l o n - L i w  caps. 
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UATER HATRIX 

Method 
Detec t ion  Holding 

L i m i r  T i m  
Method Ref 

Prep/Analysis 
Container " Pt rse rva t i ve  

METALS A N A L Y S I S  

Ca lc iun  
I CP 
f 1- 
t i t r i m a t r i c  
f l m  
I CP 

6 nrrnths 
6 m t h s  
6 m c h s  
6 months 
6 months 

HMO, t o  pH<2  
HMO, t o  pH<2  
HNO, to pH<2 
HHO, t o  p H c 2  
HMO, t D  pHe2 

Chruniun 
flrna 
furnace 
I CP 
flmn 
furnace 
I CP 

6 m t h s  
6 nnnrhs 
6 m t h s  
6 m r h s  
6 m t h s  
6 m t h s  

HNO, t o  p H c Z  
HNO, t o  p H c 2  
HMO, t o  p H t Z  
HNO, t o  p H 8 2  
HNO, ro p H c 2  
HNO, t o  pHc2 

Hexavalent C h r a i u n  
Coprecipi t a t i o n  
co lo r imer r i c  
f 1- 
DPP 

cool. L 'C 
cool .  4 'C 
coo 1 , 4 'C 
coo 1 , 4 'C 

24 hours 
2L h w r s  
2L hours 
24 h w r s  

Cobalt 
6 rmnths 
b nunrhs 
6 m t h s  
6 mwrths 
6 months 
6 m t h s  

HMO, t o  pH<? 
HMO, t o  p H 4  
HMO, t o  p H q 2  
HMO, t o  pH4 
HNO, t o  p H 4 2  
HMO, t o  p H c 2  

6 months 
6 months 
6 m n t h s  
4 months 
6 m t h s  
6 months 

HMO, t o  pHG? 
HNO, t o  pHc2 
HMO, t o  pH+2  
HMO, t o  pH<2 
HNO, t o  pHc2 
HMO, t o  p H x 2  

Gold 

I r i d i u n  

6 m n t h s  
6 m t h s  

HMO, t o  pHc2 
HMO, ro  pHr2 

f l a m  
furnace 

6 m n t h s  
6 m n t h s  

HNO, t o  p H e 2  
HMO, t o  p H s 2  

Iron 
flame 
furnace 
I CP 
flame 
furnace 
I CP 

6 m n t h s  
b m n t h s  
6 m n t h s  
6 months 
4 m n t h s  
6 m n t n s  

HMO, t o  DHq2  
HMO, t o  pH<2  
HNO, t o  pHe2 
HMO, t o  0Hq2 
HMO, t o  p n < 2  
HNO, t o  DH<Z 

i/ Polyetnyiene (P) o r  glass (G) u i t h  requ i red m i n i m  c o l l e c t i o n  v o l w .  A l l  g lass  containers m s t  have 
Te f l on - l i ned  caas. 



WATER MATRIX 

Method 
Detec t ion  

L i m i t  
Method Ref 

Prcp/Anelysis 
Holding 

Tim 
Container " Perservar ive 

METALS A N A L Y S I S  

Lead 
f 1- 239.1 
f u r m c e  239.2 
I CP 200.7 
flrns 3010/7&20 
f u m e  3020/7421 
1 CP 3010/6010 

b mKlthS 
6 m t h s  
6 m t h s  
6 m t h s  
6 nwnths 
6 months 

HUO, t o  pH<2  
HMO, t o  p n c 2  
HNO, t o  p H 1 2  
HMO, t o  p H 4  
HMO, t o  pH<2 
HMO, t o  p#aZ 

f l m  242.1 
I CP 200.7 
f1 .n  3010/7150 
1 CP 3010/6010 

6 m t h s  
6 m t h s  
6 months 
6 m t h s  

HMO, t o  p H c 2  
HMO, t o  pH12 
HMO, t o  p n d  
HNO, t o  p H c 2  

flare 243.1 
furnace 243.2 
I CP 200.7 
f lm 3010/7160 
f u r ~ e e  3020/7L61 
I CF 3010/6010 

6 m t h s  
6 months 
6 m t h s  
6 fmnrhs 
6 months 
6 months 

HMO, t o  p#+2 
HMO, t o  p n c 2  
HNO, t o  p H 2  
HMO, t o  pH<Z 
HNO, t o  p H c 2  
HMO, t o  p H c 2  

co ld  vapor, ~ M L  245.1 
cold vapor, ru tmmtcd  245.2 
c o l d  vapor, rmrunl 7470 

28 days 
28 days 
28 days 

H N 4  t o  p H g 2  
HMO, t o  p H * 2  
HNO, t o  p H q 2  

flme 246.1 
f u m c e  246.2 
ICP 200.7 
f l m m  3010/7&80 
f urtuce 3020/7481 
l CP 3010/6010 

b months 
6 m t h s  
6 m t h s  
6 months 
6 m t h s  
6 m t h s  

HMO, ro p H c 2  
HMO, t o  pH+2  
HMO, t o  p H * 2  
HMO, t o  pW2 
HMO, t o  p#<2 
HNO, t o  pH12 

N icke l  
flw 249.1 
f u m c c  219.2 
I CP 200.7 
flmm 3010/7520 
I CP 3010/6010 

6 months 
6 m t h s  
6 m t h s  
6 m n t h s  
6 nunths 

HMO, t o  p H g 2  
HMO, t o  pH<2 
HNO, t o  pH12 
HNO, t o  pH12 
HMO, t o  pH<2  

flm 252.1 
furnace 252.2 
f la 3010/7550 

6 m t h s  
6 months 
6 rrvnths 

HNO, t o  p H r 2  
HMO, to pW2 
HMO, TO D H ~ Z  

6 m n t h s  
b m t h s  

HMO, t n  D H ~  
HNO, t o  p H e 2  

1/ Polyethylme (P) or glass (GI wi th  r m u i r c d  m i n i m  c o i l c c r i o n  voiunt. A L L  g lass  containers must have 
T t f  Lon-Lined caps. 

L 



UATER MATRIX 

H e t h d  
Detect ion Holding 

Limit Time 
Container " Method Ref 

Prep/Analysis 

METALS ANALYSIS 

P la t imm 
6 months 
6 m t h s  

6 m t h s  
6 m t h s  
6 m t h s  
6 m t h s  

6 m t h s  
6 m t h s  

6 m t h s  
6 mnths 

6 months 
6 mnrhs 

6 mwrths 
6 months 
6 mmths 
6 m t h s  
6 m t h s  
6 m t h s  

28 days 
28 days 

6 mnths 
6 months 
6 mnths 
6 months 
6 months 
6 m t h s  

6 monrhs 
6 m t h s  
6 m r h s  
6 months 

HMO, t o  pH12 
HNO, t o  pHg2 

0.01 nrg/L 
var iab le " 
0.01 mg/L 
var iab le " 

HNO, to pHe2 
H N 4  t o  pHc2 
HWO, t o  pHc2 
HNO, t o  pHc2 

HNO, to pH<.? 
HNO, to  pHc2 

Rhodim 
f l m  
f urnacc 

HNO, t o  pH<2 
HNO, t o  pH12 

Ruthmiun 
f l -  
f urnact 

HMO, t o  pH<2 
HMO, t o  pn<2 

seleni iun  
I CP 
furnace 
M, Hydride 
ICP 
f u r n e e  
M, Hydride 

HMO, t o  pHc2 
HNO, t o  pHc2 
HWO, t o  pH<2 
HMO, t o  pHQ 
HMO, t o  pHc2 
HNO, t o  pHc2 

s i l i c a  
cool 4' C 
cool  L' C 

S i lver  f l m e  
furnace 
1 CP 
f lbme 
furnace 
I CP 

HMO, t o  p H ~ 2  
HMO, t o  pHq2 
HNO, t o  pH12 
HNO, t o  pH12 
HMO, t o  pHc2 
HWO, t o  p H d  

HNO, 10 pHc2 
HNO, t o  pH12 
HMO, to D H I ~  
HMO, t o  pHc2 

1/  Polyethylene (P) or  glass (GI u i t n  rewired m i n i m  col lect ion v o l w .  A L L  glass containers msr nave 
Teflon-Lined caps. 
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WATER MATRIX 

Method 
Detection Holding 

Limit  Time 
Container " Perservativc 

METALS ANALYSIS 

Thalliun 
f LmB? 

f u r ~ c e  
I CP 
flmm 
f u m e e  
I CP 

6 nronths 
6 months 
6 months 
6 m t h s  
6 m t h s  
6 m t h s  

HMO, to  pH+Z 
HNO, to  pHc2 
HMO, to  pH82 
HNO, t o  pHc2 
HMO, to  pHiZ 
HM& to  pH+2 

Tin 
f l m  
furnrca 
f lv lr  

6 months 
6 months 
6 months 

HNO, to  pHc2 
HNO, to  pHc2 
HNO, t o  p H 4  

Titmim 
f 1- 
f u m c e  

6 months 
6 m t h s  

HNO, to pHe2 
HMO, t o  pH+2 

6 months 
6 tmnths 
6 m t h s  
6 m t h s  
6 m t h s  
6 m t h s  

HMO, to pHc2 
HMO, t o  pHc2 
HMO, to pHc2 
HMO, to  pHc2 
HMO, to pH<2 
HNO, t o  pHc2 

f l m  
f u m e  
I CP 
f l m  
f u m c c  
I CP 

6 m t h s  
6 months 
6 m t h s  
6 nwnths 
6 months 
6 months 

HNO, to  pH*9 
HNO, t o  pHe2 
HNO, to pHc2 
HNO, to  pHc2 
HMO, to  pHcZ 
HMO, t o  pH+2 

1/ Polyethylene (P )  or g l a s s  (G) u i t h  remired m i n i m  coi lect ion volunc. A L L  g lass  containers nust  have 
Tef ~ m -  L in- c a p ,  

6 



WATER MATRIX 

Method Ref 
Prep/Analysis 

JNORGANJCS. NON-METALS 

A c i d i t y  
t i t r i m e t r i c  305.1 1 

A l k a l i n i t y  
t i t r i m t t r i e  310.1 1 

Branide 
t i t r i m t r i c  320.1 1 

Chlor ide 

Chlor ide 

co lo r ime t r i c  325.2 1 

colorimetric 9250 3 

t i  t r i m e t r i c  9252 3 

co lo r ime t r i c  9251 3 

Chlorine, t o t a l  i es idua l  
anpcrunetr ic 330.1 1 

t i  t r i m e t r i c ,  
l o d m t r i c  330.3 1 

DPD- FAS 330.4 1 

Spectrophoto- 
met r ic  330.5 1 

Coliform, t o t a l  
f e m n t a t i o n  9131 3 

m r a n e  f i l t e r  9132 3 

F luor ide  

amenable t o  ch lo r i ne  335.1 1 
spectrophotomctric 335.2 1 
t o t a l ,  UV 335.3 1 
weak a c i d  d issoc iab le  9010 3 
colorimetric 9012 3 

d i s t i l l a t i o n  340.1 1 

i o n  se lec t i ve  
e lec t rode 340.2 1 

c o L o r i m t r i c  3L0.3 1 

t i t r i m e t r i c  345.1 1 

Method 
Detec t ion  ~ o l d i n g  

L im i t  T ime 

0.1 mg/L , CaCO, 

0.1 m/L, CaCO, 

0.1 mg/L. CI 

ask lab 

ask Lab 

ask l a b  

ask Laboratory 

ask laboratory 

0.002 ug/L 
0.002 ug/L 
0.002 ug/L 
ask l ab  
ask lab  

14 days 

14 days 

28 days 

28 days 

28 days 

28 days 

28 days 

ana 1 yze 
imned. 

analyze 
i mned. 
ana 1 yze 
i d ,  

ana 1 yze 
imned. 

Container " Perservat ive  

6 hrs  (uu)" 100 mL P 
30 h rs  (du)" 
6 hrs  (uu) 
30 hrs  (dr) 

14 days 
14 days 
14 days 
14 days 
1L days 

28 days 

28 days 

28 days 

24 hours 

cool, 4 'C 

cool  4 'C 

none 
requ i red 

none 
requ i red 
none 
requi  r ed  

none 
requ i red 
none 
requi  r ed  

none 
requi  r e d  

none 
requ i red 
none 
requi  r ed  

none 
requ i red 

cool  4' C 

cool  4" C 

cool  L 'C" and 
NaOH t o  pH+lZ 
NBOH t o  pn712 
NaOH t o  pH,12 
NaOH t o  pH?12 
UaOH t o  pHq12 

none 
requi  red 

none 
requi  r ed  
none 
requi  red  
cool ,  4 "C 

1/ Polyethylcne (P) or  glass (G) u i t h  requ i red minimm c o l l e c t i o n  volume. A L L  g l a s s  containers w s t  have Tef lon- 
l i n e d  caps. 
Z/  Sarrples should be tes ted f o r  the  presence of s u l f i d e  u i t h  Lead acetate paper and f o r  presence of ox id i ze rs  
w i t h  pota to  s tarch paper p r i o r  t o  preservat ion  i n  the f i e l d .  Samptes showing posi  r i v e  r e s u l t s  must be 
appropr ia te ly  t r ea ted  p r i o r  t o  preservat ion  or  analyzed w i t h i n  24 hours of  c o l l e c t i o n .  
3/ uaste water 
&/  d r i nk ing  water 

ei 



WATER MATRIX 

Method Ref 
Prep/Analysis 

INORGANICS. NOH-METALS CONTINUED 

Nir rogcn 

c o l o r i m t r i c ,  phma te  350.1 1 
d i s t i l l a t i o n  350.2 1 
i o n  s e l e c t i v e  
r l e c t r o d t  350.3 1 

K je ldah l ,  t o t a l  
c o l o r i m t r i c ,  phenate 351.1 1 
b lock  d igester  351.2 1 

c o l o r i m t r i c ,  t i t r i m e t r i c ,  
po tent iomat r ic  351.3 1 
i o n  s c l c c t i v e  
e lec t rode 351.4 1 
Methylme b lue  c o l o r i m t r i c  

Act ive  Subtances (MEAS) - 
sur fac tants  425.1 1 

H i t r a t e  
co lo r ime t r i c ,  
brucine 352.1 1 

9200 3 

N i t r a t e - N i t r i t e  
co lo r ime t r i c .  

hydrazinc 353.1 1 
cadniun reduct ion,  

aut o 353.2 1 
cadniun reduct ion,  
mama1 353.3 1 

N i t r i t e  
spectrophotanetr ic 354.1 1 

Oxygen. Dissolved 
& r a n  e lec t rode 360.1 1 

w ink ler  360.2 1 

Phosphorus 
(hydrolyzable c o l o r i ~ ~ t r i c ,  auto 365.1 1 
and t o t a l )  c o l o r i m t r i c ,  

s i n g l e  r g t  365.2 1 
c o l o r i r r t r i c  two r g t  365.3 1 
t o t a l ,  auto, b lock 
d igester  MI1 365.4 1 

Total, mosphorous 365.L 1 

S i l i c a  
c o ~ o r i e r r i c  370.1 1 

Merhod 
Detec t ion  Holding 

L i m i t  Time 

days 
days 

0.1 mg/L NO, 

0.01 mg/L NO, 

28 days 

28 days 
28 days 

28 days 

28 days 

48 hours 

L8 hours 
48 hours 

28 days 

28 days 

28 days 

48 hours 

analyze 
i m d .  
8 hours 

28 days 

28 days 
28 aays 

28 days 

L8 hours 

28 aays 

28 days 

Container " Perservat ive  

coo 1, 4 'C and 
rnL PIC HJO. t o  pHx2 
ml P,G H,SO. t o  pM<2 

cool, 4 'C and 
500 mL P,C H,SO, t o  pHc2 
500 RIL P,G HISO. t 0  pHc2 

500 mL P,G cool, 4 'C 

100 mL P,G cool, 4 'C 
100 mL P,G cool, L 'C 

coo 1 , 4 'C and 
100 mL P,G H,SO. t o  pHc2 

50 mL P,G cool. 4 'C 

none 
requ i red 
f i x ,  on s i t e  
s to re  i n  dark 

cool, L -c 
li,SD. t o  pH<2 

50 mL P,G 
F i l t e r  on s i t e  

cool ,  L a d  
H,SD. t o  pH<2 

11 P o l y e t h y t a r  (P) or glass ( G )  u i t h  requ i red m i n i m  coLLecrion vo ime.  A L L  g lass containers must nave Te f i on - l i ned  caps;. 
8 



UATER MATRIX 

Method 
D e t u t i o n  

L im i t  
nethod Ref 

Prtp/Analysis 
Holding 
Tim 

Container " 

IUORGAUICS. MOM-METALS CONTINUED 

Sulfate 
i o n  chrmmtograph 300.0 1 
c o l o r i n r t r i c  375.1 1 
grav inut r ic  375.3 1 
turb id inrc t r ic  375.4 1 
color iumtr ic  9035 3 
c o l o r i a s t r i c  9036 3 
t u r b i d k t r i c  9038 5 

28 days 
26 days 
28 elaye 
2B days 
21 days 
28 days 
2B days 

cool, 4 'C 
cool, 4 .C 
cool, 4 'C 
cool, 4 'C 
cool, L 'C 
too l ,  L 'C 
cool, 4 'C 

Sulfide 
t i  t r i m t r i c  376.1 1 

cool,  C 'C and 
ZWc/NaOH t o  
pn*9 
cool. 4 'C and 
ZnAC/NaOH t o  
pn,9 
COO 1 , L *C and 
Zn4c/MaOH t o  
pH>9 

c n l o r i m t r i c  9030 3 

Sulf i t e  
2 nrg/L analyze 

imnd. 
none required t i t r i m c t r i c  3n.1 1 

Radio Nuclides 
radirrm 228 9820 3 
Gross alpha, 
gross h t a  9310 3 

Alpha emi t t ing radiun 
isotopes 9315 3 

others - 

ask Laboratory 4 months 1 gal lon P,t 

1 gallon P,C 

1 gel lon P,G 

HNO, t o  pHc2 

HNO, t o  pHc2 

HNO, t o  pHc2 

ask laboratory 4 m t h s  

6 rmnths 

1/ Polyethylene (P) or glass ( G I  w i th  required m i n i m  col leer ion volune. A l l  glass containers nust have Teflon-Lincd caps. 
9 



WATER MATRIX 

Method 
Detect ion 

Limit 
Container I' Perservative Method Ref 

Prep/Analysis 
Holding 
Time 

48 hours 

28 days 

28 days 

28 days 

28 days 

28 days 

28 days 

28 days 

28 days 

28 days 

1L daysz1 

28 days 

28 days 

28 days 

28 days 

28 days 

1L days 

14 days 

14 days 

Biochemical Oxygen Demand (BOD) 
5 days.20 'C 405.1 1 cool, 4 -c 

Chemical Oxygen Dmnd (COO) 

cool , 4 'C and 
H,SO. to pH42 
cool, 4 ' 6  a d  
H,SO, to @*2 
cool. 4 'C a d  
n,so. to pHcz 
cool, 4 'C and 
H,SO. to ptW2 

titrimtric, 
mid Level 410.1 1 
titrimetric, 
low level 410.2 1 

titrimetric, 
high level 410.3 1 
(autmnmtcd) 
colorimetric 410.4 1 

Oil a d  Grease, Total 
gravimctrie 413.1 1 5 mg/L 

0,2 mg/L 

ask Lab 

H2S0. to pH<2 
only 
H,fO. to p H d  
only 
H,SO. on1 y to pHr2 

spectrometric 413.2 1 

Total Organic Carbn (TOC) 
contwst i on or 
oxidation 

cool, 4 'C 
H,SO. or HCL 
to pHc2 
cool, b 'C 
H,SO. OP HCL 
t o  pHr2 

Ir Petroleum Hydrocarbons (Total 
1 Liter G 5 mL HCL 

cool, 4' C 
Recoverable) spctrophot~nrtric 118.1 1 

Phenolics, Total Recoverable 
spcctrophotomctric 420.1 1 

colonetric 420.2 1 

9065 3 

9066 3 

9067 3 

cool, 4 'C 
H2S0. to pHc2 
0nL y 
H,SO. to pnc2 
only 
H2S0, ro pH<Z 

5 ug/L 

2 ug/L 

ask Lab 

ask Lab 

ask lab 

500 mL G 
only 
500 mL G 
only 
500 mL G 
only 

Halogenatd Volatile Organics 
gas chramtography 601 2 2xLO mL G vial 

di  tn Tef Lon septa cool, 4' C 
2xLG mL G vial 
ui th Tcf Lon septa cool, 4" C 

gas chrm. 5030/8010 3 

Urn-halogenated Volatile Organics 
gas ehran. 5030/8015 3 2x40 mL G vial HCL to pHc2 

with Teflon septa cool, Lo C 

11 Polyethylene (P) or glass (G) with required m i n i m  collect~on volume. ALL glass containers rmsr have Teflon. 
L i d  caps. 
21 No actual holding tim is wblished or prmlated in LO CFR 136. This holding time seem to k most 
reasonable. 



UATER MATRIX 

Method . Ref 
Method 

Detec t ion  
L i m i t  

Holding 
Time 

Container " Pt rse rva t i ve  

ORGANICS COUTINUED 

Purgeable ~ r o m a t i c s  
gas c h r m t o g r a p h y  602 14 days 

14 days 

2x40 mL G v i a l  HCL t o  pH<Z 
u i t h  Te f l on  septa cool ,  4' C 
Z x 4 0 m l G v i a l  H t l t o p H Q  
w i t h  Tef Lon septa cool, 4' C 

gas ch rm.  5030/8020 

Ac ro le in  a d  A c r y l o n i t r i l e  
gas c h r m t o g r a p h y  603 14 days 2x40 mL G v i a l  HCl t o  pH 5 

w i t h  Teflon septa cool, 4' C 
14 days 2x40 mL G v i a l  HCl t o  pH 5 

w i t h  Te f l on  septa cool, 4' C 
gas chrm.  5030/8030 

7 days extn. 1 L, Mlbar GI' cool, 4 'C 
40 days anal. 
7 days extn. 1 L, amber ti' cool, 4 'C 
40 days anal. 

Phmols  gas ehramtography 604 

gas ch rm.  351 O/Z&!O/8OLO 

7 days extn. 1 L, amber t" cool, 4 'C 
LO days anal. 

Benzidines gas c h r m t o g r n p h y  605 

Phthalate Esters 
gas c h r m t o g r a p h y  406 7 days extn. 1 L, d e r  G" cool, h 'C 

40 days anal. 
7 days cxtn. 1 L, amber ti' Cool, 4 'C 
40 days anal. 

gas chrom. 3510/3520/8060 

7 days extn. 1 L, amber 6'' cool, 4 'C 
LO days anal. Y Nitrosarnines gas chrumtography 607 

Pest ic ides  and PCBs (Organochlorine) 
gas thromotography 608 7 days extn. 1 L. amber C" cool ,  L 'C 

40 days anal. 
7 days extn. 1 L, amber G" cool ,  4 "C 

0.001-0.1 ug/L 

0.001-0.1 ug/L 

LO days anal. 

0.02 mg/L 

0.02 mg/L 

gas chran. 3510/3520/8080 

Ethylene D i b r m i d e  (EDB) 
sas chrcmtography 601~'' 14 days 2 ~ 4 D m l t v i a l  c o o l , 4 " C  

w i t h  Tef lon  septa 
14 days Z x 4 O m l G v i a l  c o o l , 4 ' C  

wi th  Te f l on  septa 

N i t r o a r o m t i c s  and lsophoront 
gas chronwrtography 609 7 days exrn. 1 L, amber G" cool ,  4 'C 

40 days anal. 
7 days extn. 1 L, e k e r  GI' cool ,  b 'C 
GO davs anal. 

gas ch rm.  3510/3520/8090 

Polynuclear Aromatic Hydrocarbons 
gas chromatography 610 7 days extn. 1 L, amber GI' cool, L 'C 

GO days anal. 
7 days extn. 1 L, amber G" cool, 4 'C 
LO days anal. 
7 days extn. 1 L, embtr G" cool, 4 'C 
LO days anal. 

gas c h r m  3S10/3520/8100 

HPLC 8310 

7 days extn. 1 L. amber G" cool ,  4 'C 
40 days anal. 

Haloethers gas chrwnotography 61 1 

1/ Po\yethy\ene (P) or glass ( G )  u i t h  r q u i r e d  minimum c o l l e c t i o n  volume. A L L  g lass  containers must have Tef lon- 

l i n e d  caps. 
2/ Method 601M i s  modi f ied  601 by rhe s u b s t i t u t i o n  of  an c t e c t i o n  caprure detec tor  f o r  rhe  Ha l l  
e l e c t r o l y t i c  conduc r i v i t y  de tec t i o r .  

a' 



WATER MATRIX 

Method 
Prcp/Analysis 

Ref 

Chlorinatcd Hydrocarbons 
gas chrunotograph~ 612 2 

gas chrm. 3510/3520/8120 3 

O r g ~ p h o r p h o r u s  Pesticides 
gas chran. 3510/3520/8140 3 

2,3,7,8-Tetrmchlorodiknzo-p-dioxin 
gas chramtogruphy 613 2 

Chlorinatcd Herbicides 
gas chrunotogrrphy 8150 3 

624 List plus Acrolcin 624 2 
a d  AcrylonitriLe 421 2 

Priority Pollutant 624 2 
List 

Target C m  624 
List (EPMCLP) 

Appendix 1X List 624 

Priority Pollutant 
List 5030/8240 

Hazardous substance 
List (EPA/CLPl 5030/8240 

Appwdix IX L i s t  5030/8240 

Acids, Pesticides (GC/HS) 
625 List 625 

Priority Pollutants 625 
List 

Target C - 4  List 625 
(EPA/CLP 1 

A W i x  IX List 625 

Priority Pollutanrs 
~ i s t  3510/3520/8250 

Uethod 
Detection 

Lirnir 
Holding 
Time 

Container " Perstrvative 

0.01-2 ug/L 7 days txtn. 1 L, arrkr GI' cool, 4 'C 
LO days anal. 

0.01-2 U ~ / L  --7 days cxtn. 1 L, mber GI' COOL, 4 
LO days ana 1. 

0.1-5 ug/L 7 days extn. 1 L, G only" cool, L 'C 
LO days anal. 

0.002 u g / L  7 days cxtn. 1 L, G only1' cool, 4 'C 
40 davs anal. 

0.1-200 ug/L 7daysextn. l L , t o n l y  coo1,L'C 
40 days anal. 

1-5 ug/L 1L days" 2x40 mL G vial cool, 4 "C and 
uith Teflon SeptaHCL to pH cZ 

14 days2' 2x40 mL G vial cool, 4 'C anel 
iri t h  Teflon septaHC1 to p ~ < 2 "  

14 days" ZxLO mL G vial cool, 4 'C and 
mi th Tef ion septaHC1 to p~c2" 

14 days" 

14 days" 

2x40 mL G vial cool, 4 'C anb 
ri th Teflon septaHC1 to pHe2" 

2x40 mL G vial cool, 4 'C a d  
uith Teflon scptaHCl to pH<2" 

14 davs" 2x40 mL t vial cool, 4 'C and 
ui th Tef Lon septaHCl to p ~ 1 2 "  

14 days" 

1-50 ug/L 7 days extn. 
LO days anal. 
7 days extn. 
10 days anal. 

7 days extn. 
LO days anal. 

7 days e x t n .  
LO days anal. 

1 - 5  ug/L 7 aays cxtn: 
LO day5 ana 1. 

2x40 rnL G via 1 cool, 4 'C a 4  
uith Tcf lon scptaHCL to pH& 

2xLO mL G vial cool. 4 "C anb 
with T e f i o n  scptaHCl to u ~ c 2 "  

vial 

L, G only cool, L 'C 

: :, S only cool, L 't 

1/ Polytthyl~w (P) or glass ( G ;  uith required m i n i m  coilecrion v o l w .  ALi glass consainers rust have Teflon- 
l i n d  caps. 
2/ Holding t i m  is 7 days for prgcabtc a r m t i c  c~trwuncls if :he s a m i c  is not preservw witn ac ic .  



UATER MATRIX 

nethod 
Hethod Ref Detec t ion  Holding 

Prep/Analysis Limit T imc 
Container " Perservnt ive 

ORGANICS CONTINUED 

Hazardous Substance List 
(EPMCLP)  3510/3520/8250 3 

Apecndix I X  3510/3520/8250 3 
List 

40 dmys anal. 
P r i o r i t y  PolLutnnts 
List 3510/3520/8270 3 1-5 ug/L 

Target C#npwnd List 
(EPA/CLP) 3510/3520/8250 3 

Appwdix 1X List 

Tota l  Organic Hal ides (TOX) 

7 &ys cxtn. 1 L, G on ly  cool, 4 'C 

7 days extn. 1 L, G on ly  cool, 4 'C 
40 dmys I M L .  

7 drys extn. 1 L, G on ly  cool, 4 'C 
40 days anal. 
7 days extn. 1 L, G only cool, 4 'C 
40 days anal. 

28 days 1 L . G o n l y  c o o l . 4 ' C  

1/ Polyethylene (P) o r  g lass ( G )  u i t h  r e w i r e d  m i n i m  c o l l e c t i o n  volune. A l l  glass containers m s t  nave Teflon- 
l i n e d  cam. 
2/  oldi in^ t i m e  is 7 days f o r  purgeable aromatic conpounds if the s a m i e  is not arcserved wirn acid. 



SECTION 3 . 0  

GUIDE TO METHODS 

S O L I D J S E M I S O U D  MATRIX 



Preservat ion 

cool, 4 *C 
cool, 4 'c 

cool, L 'C 

cool, 4 'C 
cool, 4 'f 
cool, 4 'C 

cool, 4 't 
cool, 4 'C 
cool, I 'C 
cool. 4 'C 

cool, 4 'C 
cool, 4 "C 
cool, 4 'c 

cool, L 'c 
cool, 4 'c 
cool, L 'c 

cool, L O c  

cool, L 'C 
cool, 4 'C 

cool, 4 'C 
cool, 4 'C 
coot, 4 'C 

- 
SOLID\SERISOLID\SLUDGE\UASTE MATRIX 

Container" 

100 g, P,G 
100 g, P,G 

100 g, P , t  

100 g, P,G 
100 g, P,G 
100 g, P,G 

100 g, P,G 
100 g, P,G 
100 g, P,t 
100 g, P,G 

100 g, P.G 
100 g, P,G 
100 g, P I G  

100 g, P,G 
100 g, P,G 
100 g, P , G  

100 g, P,G 

100 g, P,G 
100 g, P,G 

100 g, P,t 
100 g, P,G 
100 g, P,G 

Herhod Ref Holding 
Prep/Analysis Time 

PHYSICAL PROPERTIES 

ASAP I' 

ASAP 

Spec i f i c  conductance 9050 3 ASAP 

Ign i t ab i  l i t y  
Ptnsky*Martci¶s 
Setaf lash 

ASAP 
ASAP 
ASAP 

Cor ros i v i t y  
Reac t i v i t y  
Cyanide 
Su l f i de  

ASAP 
ASAP 
ASAP 
ASAP 

E.P. T o x i c i t y  
Eight RCRA Metals 1310 3 
Current Corrplete EPTOX L i s t  

ASAP 
ASAP 
ASAP 

TCLP 1311 3 ASAP 

Metals except m r c u r y  180 days TCLP extn / l80  days prep ex tn  ana lys is  (360) 
Mercury 28 days TCLP extn/28 days prep ex tn  ana lys is  (56) 
V o l a t i l e  Organics 14 days TCLP extn/ lC days t o  analysis (28) 
Semivo la t i le  Organic 
Organics 1L days TCLP extn/7 days t o  prep extn/40 days ana lys is  (61) 

Pest ic ides same as s rm ivo la t i l es  

Cation Exchange Capacity 
m n i u n  acetate 
sodiun acetate 

ASAP 
ASAP 
ASAP 

SAUPLE PREPARATIOU METHOOS-METALS 

uaters f o r  F l a m  M/ICP 6 months COOL,  L 'C 

coot, 4 dc 

COOL,  4 'C 

cool ,  L 'C 

Aquew$/Extrrcrs f o r  FLamc AA/ICP 

Aqueous/Extracts f o r  Furnace AA 

6 monrns 

b montns 

Scdirnents, Sludges, and Soi 1s analyze 
i mned . 

D isso lu t i on  (O i l ,  Grease) none 
r m u i  red 

anal y r t  
i m d .  

SAMDLE ANALYSIS FETRWS-METALS 

cool ,  L 'C 
cool. 4 'C 

b months 
6 mnrns  

Antimony flame 
furnace 
ICP 

6 monrns 
6 months 
6 months 

cool, L 'C 
COOL,  L 'C 
cool, & 'C 

7 1  Polyethylene (P) 3r g l a s s  (G) conrainer v i t n  requirta ~ i n i m u m  c o l l e r r i o n  vo lme.  A L L  g lass containers nave Te f l on - l i ne0  caDs 3: 

T e f ~ o n  stpruns in  tne can. 
2/ As soon as possible.  14 



Method 
Ptep/Arulysis 

MFTALS ANALYSIS CUUTIWED 

6 m t h s  
6 m f h m  
6 m a s  

C W l ,  L 'C 
C m L .  4 'C 
cool, 4 't 

6 m t h s  
6 m t h s  
6 m r k s  

B a r i m  f l l  
f u r m *  
IEP 

6 m t k s  
6 rmh* 
6 m a  

6 m t h s  

cool, 4 't 
C W l ,  4 'C 
C W ,  4 *e 

f u-. 

6 m t k s  
6 rmthS 
6 e m s  

c w l ,  L 'C 
CWL,  4 'e 
cool, 4 'e 

c w l .  4 'C 
s d ,  L 'C 

coal .  4 't 

6 m f h s  
6 m t h s  
6 m t h s  

6 m r k n  
6 m t n n  
6 m t k s  

6 m t h s  
6 r n t h s  
6 m t h s  

6 m t h s  
6 m t h l  
6 m t n s  

c m l ,  'C 
c w l ,  L 'C 
eml. 4 'C 

cool,  4 *r 
cool, 4 'C 
c w l ,  4 'C 



Ref Method 
Prtp/Arulyris 

YETALS ANALYSIS CONTIHUFD 

Mercury 
Liwid, Uostt  cold v r p r ,  -1 7LM 
Solid. Semisolid Uastr 

cold vapor, amfual 7471 

cool, L *c 

6 m h t  
6 m t h r  
6 a t h r  

6 raKhr 
4 m t k r  
6 m t h 8  

C W A ,  4 -c 
cmL. 4 *c 
cool. L 'C 

f l m  m o  
cool, 4 'C 
cool. 4 'C 

C D O ~ ,  L "c 
cool, I 'C 
C W L .  4 'C 

Si 1 ica 

Si l v r r  

4 m t h s  

6 &ths 
6 m t h n  
6 m t h s  

6 m t h s  
6 mtns 

Soel iun  

That L iun cool. 4 'C 
cool, 2 'C 
c w l ,  4 'C 

ram Tin 

vanad1un c w l ,  4 'C 
cmL, 4 'e 
cool. 4 'C 

c w l ,  L 't 
cool, L 'C 
cml ,  4 't 

Zinc 

: I  Polyctnvlenc (P) or glass (G) contaimr with remired m i n i m  co~leetion vorum. ALL glass cmtaimrs have Ttf lwl- i incr! cans . 
Teflon seorum in  tne cap. 1 



Ref Holdirm 
Tim 

Method 
Prep /ANLn is  

GAS CHROIATOGRAPHY 

ha lwcru tcd  v o l a t i l c s  5030/8O10 
m m l o g e r u t w  vo l r t i Le r  5030/M15 
a r m t i c s  5030/8020 
W, c a o i l l a r y  colum, PID, HrlL5030/8021 
rcroiein, a e r y i m i t r i i e ,  
r c m t m i t t i l t  5050/UD30 

Cool, 4 't 

c w l .  L 't 

n i t r o a r m t i c s  md 
cyc l i c  Let- 3540/3550/8090 c w l .  L 'C 

Cool, L *; 

ASS SPECTROSCOPY 

v o l m t i l t  organics (p lckd)  5030/8240 
s r i v o i a t i  Les (pock&) 3550/8250 
volmti Lcs organics teapi LLary) 5030/8260 
s r i v o l a t i L e s  (capi l lary)  3 5 5 0 / 9 M  
Dioxins 3540/3550/8280 

c w l ,  L 'C 
Cool. 4 'C 
C W l ,  I 'C 
c m l ,  I 'C 
c w l ,  L 'C 

nlcn PERFORMANCE L I a m  C H R ~ T O G R A P H Y  
PNAHC 3540/3550/8310 1L days Cool, 4 'C 

MISELUYEWS TESTS 

Total rrd bmmuolt Cyanide 
coiorimtrie W10 
~ o l o r i ~ e t r i e / U V  W l t  

Total Organ~c Halides TOX 9020 

Pcpge~ l le  Organic Hriides W21 
Sulf i& 9030 
SLI l f l t t  

cn lo rm i  Late 9035 
m t n y l t h ~ l  bl-/ 
fi I1  9056 

t u r t r i d i m r r i  e 9038 

COOL. 4 'C 

28 drys 
28 davs 

c m i ,  L 't 
cml. 4 'C 

Total Organic Carmn ( T O C I  C o o l ,  L 'i: 

11 P o L n u r r l a w  (PI w glass (GI c m t r i n e r  witn required mini- eollcetlon v o ~ u m .  ALL glass cont r incrs  nave Teflon-Lineo caDs i 
Tdlm ~~nara  in  the  can. 
U Inforrrim mt ava~r lb l c :  ask Labratory .  17 



Ref Holding 
Tim 

ORGANICS COWTTWUED 

PhmL i cs cool, 4 'c 
cwL, 4 'C 
cool. L 'C 

Total RuwormbL8 O i l  
snd Graase (Grovimtric) WtO 

cool. L 'C 

n i t r a t e  

Chloride 

h#w 

rsqui red 

rw*r 

ragli red 
nDna 

r m i  red 
m T ittimrric 9252 28 days 

r-i red 



1/ Methods for Chemid Analysis of Water and Wasty  EPA-600/479MO, revisd March 1983. 

2/ Methods for O r h c  Chemid Analysis of Municipal and l n d w r i a  Wastcwatcr, EPAd00/4-82-057. 
rcviscd Julv l982 

3/ Tew Methods for Evaiuahg Solid Wastt, EfA SW846,3rd edition, r m k d  November 1986. 



SECTION 4.0 

STANDARDIZED WALYTE LISTS BY 
CHEMICAL COMPOUND CLASS 

AND METHOD 

EPA Method 601 
EPA Method 602 
EPA Method 603 
EPA Method 604 
EPA Method 605 
EPA Method 606 
EPA Method 607 
EPA Method 608 
EPA Method 609 
EPA Method 610 
EPA Method 611 
EPA Method 612 
EPA Method 613 
EPA Method 624  
EPA Method 625 
EPA Method 625 
EPA Method 8010 
EPA Method 8015 
EPA Method 8020 
EPA Method 8021 
EPA Method 8030 
EPA Method 8040 
EPA Method 8060 
EPA Method 8070 
EPA Method 8080 
EPA Method 8090 
EPA Method 8100 
EPA Method 8110 
EPA Method 8120 
EPA Method 8140/8141 
EPA Method 8150 
EPA Method 8240 
EPA Method 8250 
EPA Method 8260 
EPA Method 8270 
EPA Method 8280 

EPA Method 8310 

Purgeable ~alogenated Organics 
Purgeable Aromatics 
Acrolein and Acrylonitrile 
Phenols 
Benzidines 
Phthalate Esters 
Nitrosamines 
Organochlorine Pesticides and PCBs 
Nitroaromatics and Isophorone 
Polynuclear Aromatic Hydrocarbon 
Haloethers 
Chlorinated Hydrocarbons 
2,3,7,8-~etrachlorodibenzo-p-dioxin 
Purgeable Organics 
Base/Neutral Extractables 
Acid Extractables 
Halogenated Volatile Organics 
Non-halogenated Volatile Organics 
Aromatic Volatile Organics 
Volatile Organics 
Acrolein, Acrylonitrile, A c e t o n i t r i l e  
Phenols 
Phthalate Esters 
Nitrosamines 
Organichlorine Pesticides and PCBs 
Nitroaromatics and Cyclic Ketones 
Polynuclear Aromatic Hydrocarbons 
Haloethers 
Chlorinated Hydrocarbons 
Organophosphorus Pesticides 
Chlorinated Herbicides 
Volatile Organics 
Base/Neutral Acid Extractables 
Volatile Organics 
Base/Neutral and Acid Extractables 
Palychlarinated Dibenzo-p-dioxins and 
Polynuclear Dibenzofurans 
Polynuclear Aromatic Hydrocarbons 



EPA KETHOD 601 
PURGEABLE HALOGENATED ORGANICS 
BY GAS CHROMOTOGWHY 

Bromadichloromethane 
Bromof arm 
Bramomethane 
Carbon tetrachloride 
Chlorobmzene 
Chloroethane 
2-Chloroethylvinyl ether 
Chloroform 
Chloromethane 
Dibromochloromethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Dichlorodifluoromethane 
1,l-Dichloroethene 
1,2-Dichloroethane 
1,l-Dichloroethane 
trans-1,2-Dichloroethene 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Hethylene chloride 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
l,l,l-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
Vinyl chloride 

Instructions for Use: 

1. If all compounds required leave boxes blank 

2. If only certain compounds are required place  an X in 
box next to comnound 

3 .  If certain compounds should be deleted f rom repor t  
cross out entire compound with heavy black felt tip pen 



EPA METHOD 6 0 2  
PURGEABLE AROMATICS 
BY GAS CIIROMOTOGRAPHY 
MATRIX: WATER 

- 1. Benzene - 2 .  Toluene - 3. Ethyl benzene - 4. Chlorobenzens - 5. 1,2-Dichlorobenzene 
6. l,3-Dichlorobenzene - 7 .  1,4-Dichlorobenzene 

Instructions for Use: 

1. If all compounds required leave boxes blank 

2 .  If only certain compounds are required place an X in 
box next to compound 



EPA METBOD 603 
ACROLEIN AND ACRYLONITRILE: 
BY GAS CHROMOTOGRAPHY 
MATRIX: WATER 

1. Aerolein - 2 .  Acrylonitrile 

Instructions f o r  Use: 

If a l l  compounds required 

If only certain compounds 
box next t o  compound 

leave boxes blank 

are required place an X in 

If certain compounds should be  deleted from report 
cross out entire compound w i t h  heavy b lack  felt tip pen 



EPA METHOD 6 04 
PHENOLS 
BY GAS CHROMOTOGRAPHY 
MATRIX: WATER 

4-Chloro-3-methylphenol 
2-Chlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol . 
2,4-pinitrophenol 
2-Methyl-4,6-dinitroph.eno1 
2-Nitrophenol 
4-Nitrophenol 
Pentachlorophenol 
Phenol 
2,4,6-Trichlorophenol 

Instructions for Use: 

If all compounds required leave boxes blank 

If only certain compounds are required p lace  an X in 
box next to compound 

If certain compounds should be deleted from repa* 
cross out entire compound w i t h  heavy black f e l t  t i p  pen 



EPA METHOD 605  
BENZIDINES 
BY GAS CHROMOTOGRAPHY 
MATRIX: WATER 

Instructions f o r  U s e :  

If all compounds required 

If only certain compounds 
box next to compound 

leave boxes blank 

are required place an 

If certain compounds should be deleted f r o m  report 
cross out entire compound w i t h  heavy black f e l t  tip pen 



EPA METHOD 6 0 6  
PYTHALATE EST- 
BY GAS CHROMOTOGRAPHY 
HATRIX: WATER 

Bis (2-ethylhexyl) phthalke 
Butyl benzyl phthalate 
Di-n-butyl phthalate 
Diethyl phthalate 
Dimethyl phthalate 
Di-n-octyl phthalate 

Instructions for Use: 

2 .  If only certain compounds are required place an X in 
bax next to compound 

3 .  If certain compounds should be deleted from r e p o r t  
cross out e n t i r e  compound with heavy black f e l t  tip pen 



EPA METHOD 607 
NITROSAHINES 
BY GAS CHROMOTOGWHY 
MATRIX: WATER 

Instructions for Use: 

If all compounds required leave boxes blank 

If only certain compounds are required place an X in 
box next to compound 

If certain compounds should be deleted from repa- 
cross o u t  e n t i r e  compound w i t h  heavy black f e l t  tip pen 



EPA METHOD 6 0 8  
ORGANOCHLORINE PESTICIDES AND PCBs 
BY GAS C H R O M O T O G W H Y  
MATRIX: WATER 

Aldrin 
Alpha-BHC 
Beta-BHC 
D e l t a - B H C  
Gamma-BHC (lindane) 
Chlordane 
4,4'-DDD 
4,4 '-DOE 
4 , 4  I-DDT 
Dieldrin 
Endosulfan I 
Endosulfan I1 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Heptachlor 
Heptachlor epoxide 
Toxaphene 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 

Instructions for Use: 

2. If only cenain compounds are required place an X i n  
box next to compound 

3 .  If certain compounds should be deleted from repor t  
Cross out entire compound w i t h  heavy black f e l t  t i p  pen 



EPA METHOD 609 
NITROAROMATICS AND ISOPHORONE 
BY GAS CHROMOTOGRAPHY 
MATRIX: WATER 

- 1. 2,4-Dinitrotoluene - 2 .  2,6-Dinitrotoluene - 3. Isophorone - 4 .  Nitrobenzene 

Instructions for Use: 

1. If a l l  compounds required leave boxes blank 

2 .  If only certain compounds are required place an X in 
box next to compound 

3 .  If certain compounds should be deleted from report 
cross out e n t i r e  compound with heavy black f e l t  tip pen 



EPA METHOD 610 
POLYNUCIEAR AROMATIC HYDROCARBONS 
BY GAS CHROMOTOGRAPHY 
MATRIX: WATER 

Acmapthene 
Acenaphthylene 
Anathracene 
Benzo (a) anthracene , 

Benzo (a) pyrene 
Benzo (b) fluoranthene 
Benzo (ghi) perylene 
Benzo (k) fluoranthene 
Chrysene 
Dibenzo ( a, h) anthracene 
Flusranthene 
Fluorene 
Indeno(l,2,3-cdlpyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Instructions for Use: 

1. If all compounds required leave boxes blank 

2. If only ce*ain compounds are required place an X in 
box next t o  compound 

3. If certain compounds should be deleted from r e p o r t  
cross out entire compound w i t h  heavy black  f e l t  tip pen 



EPA METHOD 611 
KAUETHERS 
BY GAS CHROMOTOGRAPHY 
MATRIX: WATER 

- 1. Bis(2-chloroethyl) ether - 2.  Bis(2-chloroethoxy) methane - 3. Bis ( 2-chloroisopropy1) ether - 4 .  4-Bromophenyl phenyl ether 
5. 4-Chlorophenyl phenyl ether 

Instructions f o r  U s e :  

2. If only cer ta in  compounds are required place an X in 
box next to compound 



EPA METHOD 612 
CHLORINATED HYDROCARBONS 
BY GAS CHROMOTOGRAPHY 
MATRIX: WATER 

2-Chloronaphthalene 
1,2-Dichlorobenzene 
1,3-Dicfilorobenzene 
1,4-Dichlorobenzene . 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopenradiene 
Hexachloraethane 
1,2,4-Trichlorobenzene 

Instructions f o r  Use: 

If all compounds required leave boxes blank 

If only certain compounds are required place an X in 
box next t o  compound 

If certain compounds should be deleted from report 
cross out en'tire compound with heavy black felt tip pen 



EPA METHOD 613 
2,~,7t8-TETRA~LORODIBENZO-P-DIOXIN 
BY GC/MASS SPECTRAL ANALYSIS 
MATRIX: WATER 

Instructions f o r  Use: 

2 .  It only certain compounds are required place an X in 
box next to compound 



EPA METHOD 624 
PURGEABLE ORGANICS 
BY GC/MASS SPECCROPHOTOMETRY 
MATRIX: WATER 

Benzene 
Bromodichloromethane 
Bromof o m  
Bromomethane 
-Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
2-~hloroethylvinyl ether 
Chlorof o m  
Chloromethane 
Dibromochloromethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,l-Dichloroethane 
1,2-Dichloroethane 
1,l-Dichloroethene 
trans-1,2-Dichloroethene , 

1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Ethyl benzene 
Methylene chloride 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
l,l,l-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
Vinyl chloride 

Instructions f o r  Use: 

1. If all compounds required leave boxes blank 

2. If only certain compounds are required place an X I n  
box next to compound 

3. If certain compounds should be deleted f rom r e p o r t  
cross out entire compound with heavy b l a c k  felt ti> pen 



EPA METHOD 6 2 5  
BASE/NEVTRAL EXTRACTABLES 
BY GC/MASS SPECTROPHOTOMETRY 
MATRIX: WATER 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo (a) anthracene 
Benzo (b) f luoranthene 
Benzo(k)fluoranthene ' 

Benzo (a) pyrene 
Benzo(ghi)perylene 
Butyl benzyl phthalate 
Bis ( 2-chloroethyl) ether 
Bis(2-ch1oroethoxy)me~ane 
Bis(2-ethylhexy1)phtshalate 
Bis (2-chloroisopropyl) ether 
4-Bramophenyl phenyl ether 
2-Chloronaphthalene 
4-Chlorophenyl phenyl ether 
Chrysene 
Dibenzo (a, h) anthracene 
Di-n-butylphthalate 
1,2-Dichlorobenzene 
l,3-Dichlorobenzene 
1,4-Dichlorobenzene 
3,3'-Dichlorobenzidine 
Diethyl phthalate 
Dimethyl phtbalate 
2,4-Dinitrotoulene 
2,6-Dinitrotoluene 
Di-n-octylphthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno(l,2,3-c,d)pyrene 
Isophorone 
Naphthalene 
Nitrobenzene 
N-Nitrosodi-n-propylamine 
Phenanthrene 
Pyrene 
1,2,4-Trichlorobenzene 



EPA METROD 625 
ACID EXTRACTABLES 
BY GC/MASS SPECTROPHOTOMETRY 
MATRIX: WATER 

- 1. 4-~hloro-3-methylphenol. 
2. 2-Chlorophenol 
3 2,4-Dichlorophenol - 4. 2,4-Dimethylphenol , - 5 .  2,4-Dinitrophenol 
6. 2-l4ethyl-4,6-dinitrophenol 
7. 2-Nitrophenol 
8 4-Nitrophenol 
9. Pentachlarophenol 
10. Phenol 
11. 2,4,6-Trichlorophenol 

OTKER COMPOUNDS THAT CAN 
BE DETERMINED 

2,4,5-Trichlorophenol 
2-Methylnaphthalene 
2-Methylphenol 
2-Nitroaniline 
3-Nitroaniline 
4-Chloroaniline 
4-Methylphenol 
4-Nitroaniline 
Benzoic Acid 
Benzyl alcohol 
Dibenzof uran 
enzidines (EPA 6 0 5  Compounds) 
Nitrosamines (EPA 607 Compounds) 
Organochlorine Pesticides and 
PCBs (EPA 608 Compounds) 

Instructions for Use: 

1. If all compounds required leave boxes blank 

2. If only certain compounds are required place an X in 
box next to compound 

3. If certain compounds should be delezed from r e p o r t  
cross out entire compound with heavy black felt tip pen 



EPA METHOD SW-846 8010 
HALOGENATED VOLATILE ORGANICS 
BY GAS CKROMOTOGRAPHY 
MATRIX: SOI;ID/SaISOLID/WATER 

Bromodichloromethane 
Bromof o m  
Bromomethane 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
2-Chloroethyl vinyl ether 
Chlorof o m  
Cbloromethane 
Dibromochloromethane 
1,2-Dichlorobenzene 
l,3-Dichlorobanzene 
1,4-Dichlorobenzene 
1,l-Dichloroerhane 
1,2-Dichloroethane 
1,l-Dichloroethene 
trans-1,2-Dichloroethene 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Hethylene chloride 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
l,l,l-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
Vinyl chloride 

Instmctions for Use: 

If all compounds required leave boxes blank 

If only certain compounds are required place an X in 
box next to compound 

If certain compounds should be deleted f r o m  r e p o r t  
Cross out entire compound with heavy black f e l t  t i p  pen 



EPA METHOD SW-846 8010 
HALOGENATED VOLATILE ORGANICS 
BY GAS CHROMOTOGRAPHY 
MATRIX: SOLID/SEMISOLID/WATER 

OTffEX COMPOUNDS THAT CAN 
BE DETERKINED 

Benzyl chloride 
Bis (2-chloroethoxy ) methane 
Bromobenzene 
1-Chlorohexane 
Chloromethylmethyl ether 
Chlorotoluene 
Dibromomethane 
Dichlorodifluoromethane 
Dichloromethane 
Trichloropropane . 

Ins t ruc t ions  for Use: 

1. If all compounds required leave boxes blank 

2 .  If only certain compounds are required place an X in 
box next t o  compound 

3 .  If certain compounds should be deleted from report 
cross out entire compound with heavy black felt'tip pen 



EPA METHOD SW-846 8015 
NONWGENATED VOLATILE ORGANICS 
BY GAS CHROMOTOGRAPHY 
MATRIX: SOIL/SEHISOLID/WATER 

Acrylamide 
Diethyl ether 
Ethanol 
Methyl ethyl ketone . 
Methyl isobutyl ketone 
Paraldehyde 

Instructions for Use: 

1. If all compounds required leave boxes blank 

2 .  If only c e e a i n  compounds are required place an x in 
box next to compound 

3 .  If certain compounds should be deleted from report 
cross out entire compound w i t h  heavy black f e l t  t i p  pen 



EFA METHOD SW-846 8 0 2 0  
AROMATIC VOLATILE ORGANICS 
BY GAS CHROMOTOGRAPHY 
MATRIX : SOIL/SEMISOL.ID/WATER 

-- - - - - - - 

Benzene 
Chlorobenzene 
1,4-Dichlorobenzene 
1,3-Dichlorobenzene ' 

1,2-Dichlorobenzene 
Ethyl benzene 
Toluene 
Xylenes 

Instructions for Use: 

If all compounds required leave boxes blank 

If only certain compounds are required place an X in 
box next to compound 

If certain compounds should be deleted from r e p o r t  
cross out entire compound w i t h  heavy black felt tip pen 

I 



EFA METHOD SW-846 8021 
VOLATILE ORGANICS 
BY CAPILLARY COLUMN GC 
MATRIX: SOIL/S~ISOLID/WATER 

Benzene 
Bromobenzene 
Bromochloromethane 
Bromodichloromethane 
Bromofom 
Bromomethane 
n-Butylbenzene 
sec-Butylbenzene 
tee-Butylbenzene 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
2-Chlorotoluene 
4-Chlorotoluene 
Dibromochloromethane 
1,2-Dibromo-3-chloropropane 
1,2-Dibromomethane 
Dibromomethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Dichlorodifluoromethane 
1,l-Dichloroethane 
1,2-Dichloroethane 
1,l-Dichloroethene 
cis-1,2-Dichloroethene 
trans-1,2-Dichlorocthene 
1,2-Dichloropropane 
1,3-Dichloropropane 
2,2-Dichloropropane 
1'1-Dichloropropene 
Ethylbenzene 
Hexachlorobutadiene 
Isopsopylbenzene 
p-Isopropyltoluene 
Methylene chloride 
Naphthalene 
n-Propylbenzene 
Styrene 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachlaroethane 
Tetrachloroethene 
Toluene 
1,2,3-Trichlorabenzene 



EPA METHOD SW-846 8021 
VOLATILE ORGANICS 
BY CAPILLARY COLUMN GC 
MATRIX: SOIL/SEMISOLID/ WATER 

1,2,4-Trichlorobenzene 
l,l,l-Trichloroerhane 
1,1,2-Trichloroethane 
Trichloroethene 
l,l,l-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1,2,3-Trichloropropane 
1,2,4-Trimethylbenzene 
1,3,S-Trimethylbenzene 
Vinyl chloride 
o-Xylene 
m-Xylene 
p-Xylene 

Instructions for Use: 

1. If all compounds required leave boxes blank 

2. If only certain compounds are required place ah X in 
box next to compound 

3. If certain compounds should be deleted from report 
cross out entire compound with heavy black f e l t  tip pen 



EPA METHOD SW-846 8030 
ACROLEIN, ACRYMNITRIU, ACETONITRILE 
BY GAS CHROMOTOGRAPHY 
MATRIX: SOIL/SmISOLID/WATER 

- 1. Acetonitrile 
2. Acrolein - 3. Acrylonitrile 

Instructions f o r  Use: 

1. If all compounds required leave boxes blank 

2 .  If only certain compounds are required place an X in 
box next to compound 



EPA METHOD SW-846 8040  
PHENOLS 
BY GAS CHROMOTOGWHY 
.XATRIX: SOIL/SEMISOLID/WATER 

4-Chloro-3-methylphenol 
2-Chlorophenol 
2,4-Dichforophenol 
2,6-Dichlorophenal , 

2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Methyl-4,6-dinitrophenol 
2-Nitrophenol 
4-Nitrophenol 
Pentachlorophenol 
Phenol 
2,4,6-Trichlorophenol 

OTHER COMPOUNDS THAT CAN 
BE DETERMINED 

1. 2-Sec-butyl-4,6-dinitrophenol 
2 .  Cresols 
3 .  2-Cyclohexyl-4,6-dinitrophenol 
4. Tetrachlorophenols 
5. Trichlorophenols 

If all compounds required leave boxes blank 

If only certain compounds are required place an X in 
box next to compound 

If certain compounds should be de l e t ed  from report 
cross out entire compound with heavy black f e l t  tip pen 



EPA METHOD SW-846 8 0 6 0  
PHTHALATE ESTERS 
BY GAS CHROMOTOGRAPHY 
MATRIX: SOIL/SEKISOLID/WATER 

- 1 Butyl benzyl phthalate - 2. Bis (2-ethylhexyl) phthalate - 3 .  Diethyl phthalata - 4 .  Dimethyl phthalate ' - 5 .  Df-n-butyl phthalate - 6. Di-n-octyl phthalate 

Instructions f o r  Use: 

1. If all compounds required leave boxes blank 

2 .  If o n l y  certain compounds are required place an X in 
box next to compound 

3 .  If ce r t a in  compounds should be deleted from report 
cross out entire compound with heavy black f e l t  t i p  pen 



EPA METHOD SW-846 8070 
NITROSAMINES 
BY GAS CHROMOTOGRAPHY 
MATRIX: SOIL/SEMISOLID/WATER 

Instructions far Use: 

2 .  If only certain compounds are required place an X in 
box next ta compound 

3 .  If certain compounds should be deleted from r epor t  
cross out entire compound with heavy black fe l t  tip pen 



=PA METHOD SW-846 8080 
ORGANOCHLORINE PESTICIDES AND PCBs 
BY GAS CHROMOTOGRAPHY 
MATRIX: SOIL/SEMISOLID/WATER 

Aldrin 
alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (lindane) 
Chlordane 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Dieldrin 
Endosulfan I 
Endosulf an I1 
Endosulfan sulfate 
Endr in 
Endrin aldehyde 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
Toxaphene 
PCB-1016 
PCB-122 1 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 

Instructions for Use: 

1. If all compounds required leave boxes blank 

2. If only certain compounds are required place an X in 
box next to compound 

3 .  If certain compounds should be deleted from r e p o r t  
cross out entire cornpaund w i t h  heavy black felt tip pen 



EPA METHOD SW-846 8090 
NITROAROMATICS AND CYCLIC KETONES 
BY GAS CHROMOTOGRAPHY 
MATRIX: SOIL/SEMISOLID/WATER 

1. 2,4-Dinitrotoluene 
2. 2,6-Dinitrotoluene 
3. Dinitrobenzene - - 

Isophorone 
Napthoquinone 
Nitrobenzene 

I n s t r u c t i o n s  for Use: 

1. If all compounds required leave boxes blank 

2 .  If only cer ta in  compounds are required place an X in 
box next to compound 



=PA METHOD SW-846 8100 
TOLYNUCLEAR AROMATIC HYDROCARBONS 
BY GAS CHROMOTOGRAPHY 
MATRIX: SOIL/SEMISOLID/WATER 

Acanapthene 
Acenaphthylene 
Anathracene 
Benzo (a) anthracene ' 

Benzo (a) pyrene 
Benzo(b)fluoranthene 
Benzo(j)fluoranthene 
Benzo(k)fluoranthene 
Benzo(g,h,i)perylene 
Chrysene 
Dibenz (a, h) acridine 
Dibenz (a, j ) acridine 
Dibenzo(a,h)anthracene 
7H-Dibenzo (c, g) carbozole 
Dibenzo(a,e)pyrene 
Dibenzo ( a ,  h) pyrene 
Dibenzo (a, i) pyrene 
Fluoranthene 
Fluorene 
Indeno ( l , 2 , 3  -cd) pyrene 
3-Methylcholanthrene 
Naphthalene 
Phenanthrene 
Pyrene 

Instructions for Use: 

1. If all compounds required leave boxes blank 

2. If only certain compounds are required place an X in 
box next to compound 

3. If certain compounds should be deleted from r e p o r t  
cross out entire compound with heavy black felt t i p  pen 



EPA METHOD SW-846 8110 
HALOETHERS 
BY GAS CHROMOTOGRAPHY 
MATRIX: SOIL/SEMISOLID/WATER 

- 1. Bis(2-chloroethoxy) methane 
2. Bis (2-chloroethyl) ether 
3. B i s  (2-chloroisopropy1) ether 
4. 4-Bromophenyl phenyl ether 
5. 4-Chlorophenyl phenyl ether 

Instructions for Use: 

2 .  If only certain compounds are required place an X in 
box next to compound 

3 .  If ce r t a in  compounds should be deleted from report 
Cross out entire compound with heavy black felt tip pen 



EPA METHOD SW-,646 8120 
CBLQRINATED HYDROCARBONS 
BY GASCHROMOTOGRAPHY 
MATRIX: SOIL/SEMISOLID/WATER 

A U .  

1,2,4-Trichlorobenzene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
2-Chloronaphthalene 
Hexachlorobenzene 
Hoxachlorobutadiene 
Hexachlorocyclohexane 
Hexachlorocyclopentadiene 
Hexachloroethane 
Pentachlorohexane 
Tetrachlorobenzenes 

OTHER COMPOUNDS THAT CAN 
BE DETERMINED 

1. Benzal chloride 
2. Benzotrichloride 
3. Benzyl chloride 

Instructions for Use: 

1. If all compounds required leave boxes blank 

2. I f  only certain compounds are required place an X in 
box next to compound 

3 .  If certain compounds should be deleted from report 
cross 3ut entire compound with heavy black felt tip pen 



EPA METHOD SW-846 8140/8141 
ORGANOPHOSPHORUS PESTICIDES 
BY G A S  CNROMOTOGRAPHY 
MATRIX: SOIL/SEMISOLID/WATER 

Azinphos methyl 
Bolstar 
Chlorpyrifos 
Coumaphos 
Demeton-0 
Demeton-S 
Diazinon 
Dichlorvos 
Disulf oton 
EPN Phosphamidion 
Ethoprop 
Fensulfothion 
Fenthion 
Malathion 
Merphos 
Mevinphos 
Monocrotophos 
Naled 
Parathion-ethyl 
Parathion-methyl 
Phorate 
Ronnel 
Sulf otep 
TEPP 
Stirophos 
Tokuthian 
Trichloronate 

Instructions for Use: 

1. If all compounds required leave boxes blank 

2. If only certain compounds are required place an X in 
box next to compound 

3 .  If certain compounds should be deleted from r e p o r t  
cross out entire compound with heavy black felt tip pen  



ZPA METHOD SW-846 8140/8141 
ORGANOPHOSPHORUS PESTICIDES 
BY GAS CHROMOTOGRAPHY 
MATRIX: SOIL/SEMISOLID/WATER 

OTHER COMPOUNDS THAT CAN 
BE DETERMINED 

Azinphos ethyl 
Carbof enthion 
chlorfenvinphos 
Dioxathion 
Ethion 
Famghur 
HMPA 
Leptophos 
Phosmet 
Phosphamidion 
Terbuphos 
TOCP 

I n s t r u c t i o n s  f o r  Use: 

1. If all compounds required leave boxes blank 

2 .  If only ce r t a in  compounds are required place an X in 
box next to compound 

3 .  If c e r t a i n  compounds should be deleted from r e p o r t  
cross out entire compound with heavy black f e l t  tip pen 



EPA METHOD SW-846 8150 
CHLORINATED HERBICIDES 
BY GAS CHXOMOTOGRAPHY 
MATRIX: SOIL/SEMISOLID/WATER 

2,4-D 
2,4-DB 
2,4,5-T 
2,4,5-TP (Silvex) 
Dalapon 
Dicamba 
Dicbloroprop 
Dinoseb 
MCPA 
MCPP 

If all compounds required leave boxes blank 

If only cer ta in  compounds are required place  an X in 
box next to compound i 

If certain compounds should be deleted from r e p o r t  
Cross Out entire compound with heavy black felt t i p  pen 



EPA METHOD SW-846 8 2 4 0  
VOWTILE ORGANICS 
BY PACKED COLUMN GC/MS 
MATRIX: SOIL/SEMISOLID/WATER 

Acetone 
Acetonitrile 
Allyl chloride 
Benzene 
Benzyl ch lo r ide  
Bramodichloromethane 
Bromoform 
Bromomethane 
2-Butanone 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chlorodibromomethane 
Chloroethane 
2-Chloroethyl vinyl ether 
Chlorof o m  
Chloromethane 
Chloroprene 
1,2-Dibromo-3-chloropropane 
1,2-Dibromoethane 
Dibromomethane 
1,4-Dichloro-2-butene 
Dichlorodifluaromethane 
1,l-Dichloroethane 
1,2-Dichloroethane 
1,l-Dichloroethene 
trans-1,2-Dichloroethene 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Ethylbenzene 
Ethyl methacrylate 
2-Hexanone 
Isobutyl alcohol 
Methacrylonitrile 
Methylene chloride 
Methyl iodide 
Methyl methacrylate 
4-Methyl-2-pentanone 
Pentachloroethane 
Propionitrile 
Styrene 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
l,l,.l-Trichloroethane 



EPA METHOD SW-846 8 2 4 0  
VOLATILE ORGANICS 
BY PACKED COLUMN GS/MS 
MATRIX: SOIL/SEMISOLID/WATER 

48. 1,1,2-Trichloroethane 
49. Trichloroethene 
50. 1,2,3-Trichloropropane 
51. Vinyl acetate 
52. Vinyl chloride 
53. Xylene (total) 

OTHER COMPOUNDS THAT CAN 
BE DETERMINED 

Acrolein 
Acrylonitrile 
Ally1 alcohol 
Bromoacetone 
2-Chloroethanol 
3-Chloropropionitrile 
1,3-Dichl3ro-2-propanol 
1,2:3,4-Diepoxybutane 
1,4-Dioxane 
Epichlorohydrin 
Ethanol 
Ethylene oxide 
2-Hydroxypropionitrile 
Iodomethane 
Malononitrile 
2-Picoline 
Propargyl alcohol 
b-Propiolactone 
n-Propylamine 
Pyridine 
Trichlorofluoromethane 

If all compounds required leave boxes blank 

If only certain compounds are required place an X in 
box n e x t  to compound 

If certain compounds should be deleted from r e p o r t  
Cross out-entire compound w i t h  heavy black felt t i p  pen 



EPA METHOD SW-846 8 2 5 0  
B A S E / N m  ACID EXTRAMIABUS 
BY PACKED COLUMN GC/MS 
MATRIX: SOIL/SEMISOLID/WATER 

Acenaphthene 
Acenaphthylene 
Aldrin 
Anthracene 
Benzo (a) anthracene 
Benzo (b) f luoranthene 
Benzo (k) fluoranthene - 

Benzo (a) pyrene 
Benzo (ghi) perylene 
Butyl benzyl phthalate 
beta-BHC 
delta-BHC 
Bis (2-chloroethyl) ether 
Bis(2-ch1oroethoxy)methane 
Bis (2-chloroisopropyl) ether 
Bis(2-ethylhexy1)phthalate 
4-Bromophenyl phenyl ether 
2-Chloronaphthalene 
4-Chlorophenyl phenyl ether 
Chrysene 
4,4'-DDD 
4,4'-DOE 
4,4'-DM) 
Dibenz (a, h) anthracene 
Dl-n-butyl phthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
3,3'-Dichlorobenzidine 
Dieldrin 
Diethyl phthalate 
Dimethyl phthalate 
2,4-Dinitrotoulene 
2,6-Dinitrotoluene 
Di-n-octylphthalate 
Endosulfan sulfate 
Endrin aldehyde 
Fluoranthene 
Fluorene 
Heptachlor 
Heptachlor epoxide 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachloroethane 
Indeno(l,2,3-c,d)pyrene 
Isophorone 
Naphthalene 



EPA METHOD SW-846 8 2 5 0  
BASE/NEUTRAL ACID EXTRACTABLES 
BY PACXED COLUMN GC/MS 
MATRIX: SOIL/SEMISOLID/WATER 

Nitrobenzene 
N-Nitroso-di-n-propylamine 
Aroclor-1260 
Phenanthrene 
Pyrene 
1,2,4-Trichlorobenzene 
4-Chloro-3-methylphenol- 
2 -Chlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Methyl-4,6-Dinitrophenol 
2-Nitrophenol 
4-Nitrophenol 
Pentachlorophenol 
Phenol 
2,4,6-Trichlorophenol 

If all compounds required leave boxes blank 

If only certain compounds are required place an X in 
box next to compound 

If certain compounds should be deleted from report'  
Cross o u t  entire compound with heavy black felt t i p  pen, 



EPA METHOD SW-846 8 2 5 0  
aASE/NEUTRAL ACID EXTRACTABLES 
9Y PACKED COLTJMN GC/MS 
MATRIX: SOIL/SEMISOLID/WATER 

OTHER COMPOUNDS THAT C A N  , 

BE DETERMINED 

1,2,4,5-Tetrachlorobenzene 
l,2-Diphenylhydrazine 
1-Chloronaphthalene 
1-Naphthylamine 
2,3,4,6-Tetrachlorophenol 
2,4,5-Trichlorophenol 
2,6-Dichlorophenol 
2-Methylnaphthalene 
2-Methylphenol 
2-Naphthylamine 
2-Nitroaniline 
2-Picoline 
3-Hethylcholanthrene 
3-Nitroaniline 
4,4'-DDT 
4-Aminobiphenyl 
4-Chloroaniline 
4-Methylphenol 
4-Nitroaniline 
7,12-Dimethylbenz(a)anthracene 
Acetophenone 
alpha,alpha-Dimethylphenethylamine 
alpha-BHC 
Aniline 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Benzidine 
Benzoic acid 
Benzyl alcohol 
Chlordane 
Dibenzofuran 
Dibenz (a, j ) acridine 
Diphenylamine 
Endosulfan I 
Endosulfan I1 
Endr in  



EPA METHOD SW-846 8 2 5 0  
BASE/NEUTWiL ACID EXTRACTABLES 
BY PACXED COLUMN GC/MS 
MATRIX: SOIL/SEMISOLID/WATER 

- 

OTHER COMPOUNDS THAT CAN 
BE DETERMINED 

Endrin ketone 
Ethyl methanesulfonate 
gamma-BHC (lindane) 
Hexachlorocyclopentadiene 
Methoxychlor 
Methyl methanesulfonate 
N-Nitrosodimethylamine 
N-Nitrosodiphenylamine 
N-Nitrosopiperidine 
N-Nitroso-di-n-butylamine 
Pentachlorobenzene 
Pentachloronitrobenzene 
Phenacetin 
Pronamide 
p-Dimethylaminoazobenzene 
Toxaphene 

Instructions f o r  Use: 

1. If all compounds required leave boxes blank 

2 .  If only certain compounds are required place an X i n  
box next to compound 



EPA METHOD SW-846 8 2 6 0  
VOLATILE ORGANICS 
BY CAPILLARY COLUMN GC 
.MATRIX: SOLID/SEMISOLID/WATER 

Benzene 
Bromobenzene 
Bromochloromethane 
Bromodichloromethane~ 
Bromof o m  
Bromomethane 
n-Butylbenzene 
sec-Butylbenzene 
tert-Butylbenzene 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chlorof o m  
Chloromethane 
2-Chlorotoluene 
4-Chlorotoluene 
Dibromochloromethane 
1,2-Dibromo-3-chloropropane 
1,2-Dibromoethane 
Dibromornethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Dichlorodifluoromethane 
1,l-Dichloroethane 
1,2-Dichloroethane 
1,l-Dichloroethene 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 
1,2-Dichloropropane 
1,3-Dichloropropane 
2,2-Dichloropropane 
1,l-Dichloropropene 
Ethylbenzene 
Hexachlorobutadiene 
Isopropylbenzene 
p-Isopropyltoluene 
Methylene chloride 
Naphthalene 
n-Propylbenzene 
Styrene 
I,l,l,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,2,3-Trichlorobenzcne 
1,2,4-Trichlorobenzene 



EPA METHOD SW-846 8 2 6 0  
VOLATILE ORGANICS 
BY CAPILLARY COLUMN GC 
MATRIX: SOLID/SEMISOLID/WATER 

1, 1,l-Trichloroethane - -  

1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
-1,2,3-Trichloropropane 
1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene - 

Vinyl chloride 
o-Xylene 
m-Xylene 
p-Xylene 

OTHER COMPOUNDS THAT CAN 
BE DETERMINED 

Instructions for Use: 

1. If a l l  compounds required leave boxes blank 

2. If only certain compounds are required place an X in 
box next to compound 

3 .  If certain compounds should be deleted from report 
cross out entire compound with heavy black f e l t  tip pen 



EPA METHOD SW-846 8270 
BASE/NEUTRAL AND ACID EXTRACTABLES 
BY CAPILLARY COLUMN GC/MS 
MATRIX: SOLID/SEMISOLID/WATER 

Acenapthene 
Acenaphthylene 
Acetophenone 
2-Acetylaminofluorene 
1-Acetyl-2-thiourea 
2-Aminoanthraquinone 
Aminoazobenzene 
4-hinobiphenyl 
Anilazine 
o-Anisidine 
Anthracene 
Aramite 
Azinphos-methyl 
Barban 
Benzo (a) anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzoic acid 
Benzo (g,h, i) perylene 
Benza (a) pyrene 
p-Benzoquinone 
Benzyl alcohol 
Bis(2-chloroethoxy) methane 
Bis (2-chloroethyl) ether 
Bis(2-chloroisopropyl) ether 
4-Bromophenyl phenyl ether 
Bromoxynil 
Butyl benzyl phthalate 
Captaf 01 
captan 
Carbaryl  
Carbo furan 
Carbophenothion 
Chlorfenvinphos 
4-Chloroaniline 
Chlorobenzilate 
5-Chloro-2-methylaniline 
4-Chloro-3-methylphenol 
3-(Chloromethyl) pyridine hydrochloride 
2-Chloronaphthalene 
2-Chlorophenol 
4-Chlorophenyl phenyl ether 
Chrysene 
Coumaphos 
p-Cresidine 
Crotoxyphos 
2-Cyclohexyl-4,6-dinitrophenol 



EPA METHOD SW-846 8270 
BASE/NEUTRAL AND A C I D  EXTRACTABLES 
BY CAPILLARY COLUMN GC/MS 
MATRIX: SOLID/SEMISOLID/WATER 

Demeton-o 
Demeton-s 
cis-Diallate 
trans-Diallate 
2,4-Diaminotoluene 
Dibenz (a, j ) acridine 
Dibenz (a, h) anthracene 
Dibenzofuran 
Dibenzo (a, e) pyrene 
Di-n-butylphthalate 
Dichlone 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
3,3'-Dichlorobenzidine 
2,4-Dichlorophenol 
2,6-Dichlorophenol 
Dichlorovos 
Dicrotophos 
Diethyphthalate 
Diethylstilbesterol 
Diethyl sulfate 
Dimethoate 
3,3'-Dimethoxybenzidine 
Dimethylaminoazobenzene 
7,12-Dimethylbenz(a)anthracene 
3,3'-Dimethylbenzidine 
a,a-Dimethylphenethylamine 
2,4-Dimethylphenol 
Dimethyl phthalate 
1,2-Dinitrobenzene 
1,3-Dinitrobenzene 
1,4-Dinitrobenzene 
4,6-Dinitro-2-methylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Dinocap 
Dinoseb 
5,s-Diphenylhydantoin 
Di-n-actyl phthalate 
Disulfoton 
EPN 
Ethion 
Ethyl cabamate 
Bis(2-ethylhexy1)phthalate 
Ethyl methanesulfonate 



EPA METHOD SW-846 8270 
BASE/NEUTRAL AND ACID EXTRACTABUS 
BY CAPILLARY COLUMN GC/MS 
MATRIX: SOLID/SEMISOLID/WATER 

Famphur 
Fensulfothion 
Fenthion 
Fluchloralin 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachloeocyclopentadiene 
Cexachloroethane 
Hexachloeophene 
Hexachloeopropene 
Hexamethyl phosphorarnide 
Hydroquinone 
Indeno ( l , 2 , 3  -cd) pyrene 
Isodrin 
Isophorone 
Isosafrole 
Kepone 
Leptophos 
Malathion 
Maleic anhydride 
Mestranol 
Methapyrilene 119. Methoxychlor 
3-Methylchclanthrene 
4,41-Methylenebis(2-chloroaniline) 
Methylmethanesulfonate 
2-Methylnaphthalene 
Methyl parathion 
2-Methylphenol 
3-Methylphenol 
4-~ethyiphenol 
Mevinphos 
Mexacarbate 
Mirex 
Monocrotophos 
Naled 
Naphthalene 
1,4-Naphthoquinone 
1-Naphthylamine 
2-Naphthylamine 
Nicotine 
5-Nitroacenaphthene 
2-Nitroaniline 
3-Nitroaniline 
4-~itroaniline 
5-Nitro-o-anisidine 



EPA METHOD SW-846 8270 
SASE/NEUTRAL AND ACID EXTRACTABLXS 
BY C A P I L W Y  COLUMN GC/MS 
MATRIX: SOLID/SEMISOLID/WATER 

Nitrobenzene 
4-Nitrobiphenyl 
Nitrofen 
2-Nitrophenol 
4-Nitrophenol 
5-Nitro-o-toluidine 
4-Nitroquinaline-1-oxide 
N-flitrosodibutylamine 
N-Nitrosodiethylamine 
N-Nitrosodiphenylamine 
N-Nitroso-di-n-propylamine 
N-Nitrosopiperidine 
N-Nitrosapyrrolidine 
Octamethyl pyrophosporamide 
4,4l-Oxydianiline 
Parathion 
Pentachlorobenzene 
Pentachloronitrobenzene 
Pentachlorophenal 
Phenacetin 
Phenanthrene 
Phenobarbital 
Phenol 
1,4-Phenylenediamine 
Phorate 
Phosalone 
Phosmet 
Phosphamidon 
Phthalic anhydride 
2-Picoline 
Piperonyl sulfoxide 
Pronamide 
Propylthiouracil 
Pyrene 
Pyridine 
Resorcinol 
Saf role 
Strychnine 
Sulf allate 
Terbuf os 
1,2,4,5-Tetrachlorobenzene 
2,3,4,6-Tetrachlorophenol 
Tetrachloninphos 
Tetraethyl pyrophosphate 
Thionazine 
Thiophenol 
Toluene diisocyanate 



=PA METHOD SW-846 8270 
BASE/NEUTRAL AND ACID EXTRACTABLES 
BY CAPILLARY COLUMN GC/MS 
MATRIX: SOLID/SEMISOLID/WATER 

o-Toluidine 
1,2,4-Trichlorbenzene 
2,4,5-Trichlorophenol 
2,4,6-Trichloropheno~ 
Trifluralin 
2,4,5-Trimethylaniline 
Trimethyl phosphate 
1,3,5-Trinitrobenzene 
Tris(2,3-dibromopropyl) phosphate 
Tri-p-tolyl phosphate 
O,O,O-Triethylphosphorthioate 

Instructions for Use: 

1. If all compounds required leave boxes blank 

2 .  If only certain compounds are required place an X in 
box next, to compound 

3. If certain compounds should be deleted from r e p o r t  
cross out entire compound with heavy black f e l t  tip pen 



POLYCHLORINATED DIBENZO-P-DIOXINS AND 
POLYCHLORINATED DIBENZOFVRANS 
METHOD: SW-846 8280 

2,3,7,8-TCDD 
1,2,3,4-TCDD 
1,3,6,8-TCDD 
1,3,7,9-TCDD 
1,3,7,8-TCDD 
1,2,7,8-TCDD 
1,2,8,9-TCDD 
1,2,3,4,7-PeCDD 
1,2,3,7,8-PeCDD 
1,2,3,4,7,8-HxCDD 
1,2,3,4,6,7,8-HpCDD 
1,2,7,8-TCOF 
1,2,3,7,8-PeCDF 
1,2,3,4,7,8-HxCDF 
OCDF 

Instructions f o r  Use: 

1. If all compounds required leave boxes blank 

2 .  If only certain compounds are required place an I: in 
box next to compound 

3 .  If ce r t a in  compounds should be deleted from r e p o r t  
cross out ent i re  compound with heavy black felt tip pen 



EPA METHOD SW-046 8310 
TOLYNUCLEAR AROMATIC HYDROCARBONS 
BY HIGH PERFORMANCE L I Q U I D  CHROHOTOGRAPHY 
MATRIX: SOIL/SEMISOLID/WATER 

Acenaphthene 
Acenaphthylene 
Anathracene 
Benzo (a) anthracene . 
Benzo (a) pyrene 
Benzo (b) f luoranthene 
Benzo(ghi)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(l,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Instructions for Use: 

1. If all compounds required leave boxes blank 

2. If only certain compounds are required place an X in 
box next to compound 

3 .  If certain compounds should be deleted from report 
cross out entire compound with heavy black felt t i p  pen 



SECTION 5 . 0  

STANDARDIZED ANALYTE LISTS BY 
REGULATORY COMPOUND GROUPINGS 

P r i m a r y  Drinking Water Metals 
Priority Pollutant 

Hazardous Substance List (HSL) 
Target Compound L i s t  (TCL-CLP) 

Appendix IX 



TARGET ANALYTE LIST 
METALS (TCL/HSL/SUPERFUND) 
EPA METHODS VARIOUS 
MATRIX: WATER/SOIL/SEMISOLID 

Aluminum 
Ant irnony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

Instructions for Use: 

1. If all compounds required leave boxes blank 

2. If only certain compounds are required place an X in 
box next to compound 

3. If certain compounds should be deleted from r e p o r t  
cross out entire compound with heavy black felt tip pen 



TARGET COMPOUND LIST ( T C L / H S L / S U P E R m D )  
PESTICIDES AND PCBs 
EPA METHODS 608-CLP-M/608/8080 
BY GAS CHROMOTOGRAPHY 
KATRIX: WATER/SOIL/SEMISoLID 

4 , 4  '-DDD 
4,4'-DDE 
4,4'-DDT 
Aldrin 
alpha-BHC 
beta-BHC 
alpha-Chlordane 
gamma-Chlordane 
Dieldrin 
delta-BHC 
Endosulfan I 
Endosulfan I1 
Endosulfan sulfate 
Endrin 
Endrin ketone 
gamma-BHC (Lindane) 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 - .  

2 5 .  PCB-1254 
2 6 .  PCB-1260 
27. Toxaphene 

Instructions f o r  Use: 

1. If all compounds required leave boxes blank 

2 .  If only cer ta in  compounds are required p lace  an X in 
box next to compound 

3 .  If certain compounds should be deleted from report 
cross out entire compound with heavy black felt tip Fen 



TARGET COMPOUND LIST (TCL/HSL/SUPERFUND) 
VOLATILE; ORGANIC COMPOUNDS 
EPA METHODS 624-CLP-M/624/8240/8260 
MATRIX: WATER/SOIL/SEMISOLID 
--------------------------7--------------- ---------- 

l,l,l-Trichloroethane 
1,1,2,2-Tetrachloroethane 
1,1,2-Trichloroethane 
1,l-Dichloroethane 
1,l-Dichloroethene 
1,2-Dichloroethane 
1,2-Dichloroethene (total) 
1,2-Dichloropropane 
2-Butanone 
2-Hexanone 
4-Methyl-2-pentanone 
Acetone 
Benzene 
Bromodichloromethane 
Bromof orm 
Bromomethane 
Carbon Disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chlorof o m  
Chloromethane 
cis-1,3-Dichloropropene 
Dibromochloromethane 
Ethyl Benzene 
Methylene chloride 
Styrene 
Tetrachloroethene 
Toluene 
trans-1,3-Dichloropropene 
Trichloroethene 
Vinyl chloride 
Xylenes (total) 

If all compounds required leave boxes blank 

If only certain compounds are required place a n  X in 
box n e x t  to compound 

I f  c e r t a i n  compounds should be deleted from report 
c r o s s  out entire compound with heavy black felt tip pen 



1,2,4-Trichlorobenzene 
1,2-Dichlosobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
2-Chloronaphthalene 
2-Methylnaphthalene 
2-Nitroaniline 
3,31-Dichlorobenzidine 
3-Nitroaniline 
4-Bromophenyl-phenylether 
4-Chloroaniline 
4-Chlorophenyl phenyl ether 
4-Nitroaniline 
Acenaphthylene 
Acenapthene 
Anthracene 
Benzo (a) anthracene 
Benzo (a) pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Benzyl alcohol 
bis (2-Chloroethoxy) methane 
bis (2-Chloroethyl) ether 
bis ( 2 - ~ h l o r o i s o ~ r o ~ ~ l )  ether 
bis (2-Ethylhexyl) phthalate 
Butylbenzylphthalate 
Carbazole 
Chrysene 
Dibenzofuran 
Dibenz ( a ,  h) anthracene 
Diethylphthalate 
Dimethylphthalate 
Di-n-butylphthalate 
Di-n-octylphthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno(l,2,3-c,d)pyrene 
Isophorone 
Naphthalene 
Nitrobenzene 
N-nitrosodimethylamine 
N-~itroso-di-n-dipropylamine 
Phenanthrene 
Pyrene. 



TARGET COMPOUND LIST (TCL/HSL/SUPERFUND ) 
ACID EXTRACTABLES BY GC/MASS 
EPA METHODS 625-CLP-M/625/8250/8270 
SPECTROPHOTOMETRY MATRIX: WATER/SOIL/SEMISOLID 

2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Chlorophenol 
2-Methylphenol 
2-Nitrophenol 
4,6-Dinitro-2-methylphenol 
4-Chloro-3-methylphenol 
4-Methylphenol 
4-Nitrophenol 
Benzoic acid 
Pentachlorophenol 
Phenol 

Instructions for Use : 

1. If all compounds required leave boxes blank 

2. If only certain compounds are required place an X in 
box next to compound 

3. If certain compounds should be deleted from r e p o r t  
cross out entire compound with heavy black felt tip pen 



PRIMARY DRINKING WATER 
METALS 
EPA METHODS -VARIOUS 

~rsenic 
Barium 
Cadmium 
Chromium 
Lead - - 

6. Mercury 
7. selenium . - - - -  
8 .  Silver 

Instructions f o r  U s e :  

2 .  I f  on ly  c e r t a i n  compounds are  required p l a c e  an  X i n  
box next to compound 

3 .  I f  c e r t a i n  compounds should be deleted from r e p o r t  
C r D s s  out en t i r e  compound with  heavy black f e l t  t i p  pen 



PRIORITY POLLUTANT - SEMIVOIATILES 
BASE/NEUTRAL EXTRACTABLE 
EPA METHODS 625/8250/8270 
BY GC/MASS SPECTXOPHOTOMETRY 
MATRIX: WATER/SOIL/SEMISOLID 

Acenapthene 
Acenaphthylene 
Anthracene 
Benzidine 
Benzo (a)  anthracene . 
Benzo (a) pyrene 
Benzo (b) fluoranthene 
Benzo(g,h,i)perylene 
Benzo (k) f luoranthene 
Bis(2-ch1oroethoxy)methane 
Bis (2-chloroethyl) ether 
Bis (2-chloroisapropyl) ether 
Bis(2-ethylhexy1)phthalate 
4-Bromophenyl phenyl ether 
Butyl benzyl phthalate 
2-Chloronaphthalene 
4-Chloropheynyl phenyl ether 
chrysene 
Dibenzo ( a ,  h) anthracene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
3,3'-Dichlorobenzidine 
Diethyl phthalate 
Dimethyl phthalate 
Di-n-Butyl phthalate 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Di-n-Octyl phthalate 
1,2-Diphenylhydrazine 
Fluoranthene 
Fluorene 
Hexacklorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno(l,2,3-c,d)pyrene 
Isophcrone 
Naphthalene 
Nitrobenzene 
N-Nitrosodimethylamine 
N-Nitrosodipropylamine 
N-Nitrosodiphenylamine 
Phenanthrene 
Pyrene 
1,2,4-Trichlorobenzene 



PRIORITY POUUTANT - SEMIVOUTImS 
ACID EXTRACTABUS 
EPA METHODS 625/8250/8270 
BY GC/MASS SPECTROPHOTOMETRY 
MATRIX: WATER/SOIL/SEMISOLID 

2-Chlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
4,6-Dinitro-2-methylphenol 
2,4-Dinitrophenol 
2-Nitrophenol 
4-Nitrophenol 
4-Chloro-3-methylphenol 
Pentachlorophenol 
Phenol 
2,4,6-Trichlorophenol 

Instructions for Use: 

1. If all compounds required leave boxes blank 

2 .  If only certain compounds are required place an X in 
box next to compound 

3. If certain compounds should be deleted from r e p o r t  
cross out entire compound with heavy black felt tip pen 



PRIORITY POLLUTANT 
EPA METHODS 624 /8240 /8260  
VOLATILE ORGANICS 
XATRIX: WATER/SOIL/SEMISOLID 

l,l,l-Trichloroethane 
1,1,2,2-Tetrachloroethane 
1,1,2-Trichloroethane 
1,l-Dichloroeaane 
1,l-Dichloroethene 
1,2-Dichloroethane . 
1,2-Dichloropropane 
2-Chloroethyl vinyl ether 
Acrolein 
Acrylonitrile 
Benzene 
Bromof o m  
Bromomethane 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chlorof o m  
Chloromethane 
cis-1,3-Dichloropropene 
Dibromochloromethane 
Dichlo~obromamethane 
Ethyl Benzene 
Methylene chloride 
Tetrachloroethene 
Toluene 
trans-1,2-Dichloroethene 
trans-1,3-Dichloropropene 
Trichloroethene 
Vinyl chloride 

I n s t r u c t i o n s  f o r  U s e :  

1. If all compounds required leave boxes blank 

2 .  If only certain compounds are required place an X in 
box next to compound 

3 .  I f  certa in  compounds shou ld  be  deleted f rom report 
cross o u t  e n t i r e  compound w i t h  heavy black felt t i p  pen 



PRIORITY POLLWANT 
PESTICIDES AND PCBs 
EPA METHODS 608/.8080 
BY GAS CHROMOTOGRAPHY 
MATRIX: WATER/SOIL/SEMISOLID 

Aldrin 
alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Chlordane 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Dieldrin 
Endosulfan I 
Endosulfan I1 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Heptachlor 
Heptachlor-epoxide 
PCB-1016 
PCB-1221 
PCB-123 2 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 
Toxaphene 

1. If all compounds required leave boxes blank 

2 .  If only certain compounds are required place an X in 
box next t o  compound 

3. If certain compounds should be deleted from report 
cross out entire compound with heavy black felt tip pen 



PRIORITY POLLUTANT METALS 
EPA METHODS VARIOUS 
MATRIX: WATER/SOIL/SEMISOLID 

Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 

I n s t r u c t i o n s  f o r  Use: 

1. If all compounds required leave boxes blank 

2 .  If only certain compounds are required p lace  an X in 
box next to compound 

3 .  If certain compounds should be deleted from r e p o r t  
cross out entire compound with heavy black f e l t  tip pen 



PRIORITY POLLUTANTS MISCELUNEOUS 
EPA VARIOUS METHODS 
KATRIX: WATER/SOIL/SEMISOLID 

I. 2,3,7,8-Tetrachlorodibenzo-p-dioxin 
2 .  Asbestos 
3 .  Cyanide - 4. Phenols, total 

Instructions f o r  Use: 

1. If all compaunds required leave boxes blank 

2 .  If only certain compounds are required place an X in 
box next to compound 

3. If c e r t a i n  compounds should be deleted from r e p o r t  
cross out entire compound w i t h  heavy black felt t i p  pen 



APPENDIX IX CONSTITlfENTS 
SUGGESTED EPA METHODS 
YATRIX: WATER/SOIL/SEMISOLID --- METHOD PQE (ug/E) 
------a=. - - ,=-=r=--- ----------------- ---------------- 

INORGANICS-METALS: 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Tin 
Vanadium 
Zinc 

VOLATILE ORGANICS : 

Acetone 
Acetonitrile 
Acrolein 
Acrylonitrile 
Ally1 chloride 
Benzene 
Bromodichloromethane 
Bromofonn 
2-Butonone (MEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chlorof  o m  
Ckloroprene 
Dibromochloromethane 
1,2-Dibromo-3 -chloropropane 
1,2-Dibromoethane 
trans-1,4-Dichloro-2-butene 
Dichlorodifluoromethane 
1,l-Dichloroethane 
1,2-Dichloroethane 
1,l-Dichloroethene 
1,2-Dichloroethene 
1,2-Dichloropropane 
cis-l,3-Dichloropropene 
trans-1,3-Dichloropropene 

8240 
8240 
8015 
8240 
8240 
8240 
8240 
8240 
8240 
8240 
8240 
8 2 4 0  
8240 
8240 
8240  
8 2 4 0  

(DBCP) 8240 
8240 
8240 
8240 
8240 
8 2 4 0  
8240 
8 2 4 0  
8 2 4 0  
8 2 4 0  
8 2 4 0  



VOLATILE ORGANICS (continued) 

1,4-Dioxane 
Ethylbenzene 
Ethyl methacrylate 
2-Hexanone 
Isobutyl alcohol 
Methacrylonitrile 
Methyl bromide (Bromomethane) 
Methyl chloride (Chloromethane) 
 ethylene bromide 
Methylene chloride 
Methyl ethyl Ketone 
Methyl iodide (Iodomethane) 
Methyl methacrylate 
4-Methyl-2-pentanone (MIBK) 
Pentachloroethane 
Propionitrile 
Styrene 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene (PCE) 
Toluene 
l,l,l-Trichlaroethane 
1,1,2-Trichloroethane 
Trichloroethene (TCE) 
Trichlorofluoromethane 
1,2,3-Trichloropropane 
Vinyl acetate 
Vinyl chloride 
Xylene (total) 

Acenaphthene 
Acenaphthylene 
Acetophenone 
2-Acetylaminofluorene 
4 -Adnobiphenyl 
Aniline 
Anthracene 
Aramite 
Benzo (a) anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo (ghi) perylene 
Benza (a) pyrene 
Benzyl alcohol 



SEMI-VOIATILES (continued) 

A I .  

1 8 .  
19. 
20. 
21. 
2 2 .  
2 3 .  

Bis(2-ch1orethoxy)methane 8270 
Bis (2-chloroethyl) ether 8270 
BisI2-chloro-1-methylethy1)ether 8 2 7 0  
  is (2-ethylhexyl) phthalate 
4-Bromophenyl phenyl ether 
Butyl benzyl phthalate . 
p-Chloroaniline 
Chlorobenzilate 
2-Chloronaphthalene 
4-Chlorophenyl phenyl ether 
Chrysene 
Diallate 
Dibenzo (a, h) anthracene 
Dibenzofuran 
l,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
3,3'-Dichlorobenzidine 
Diethyl phthalate 
Dimethoate 
p-(Dimethy1amino)azobenzene 
7,12-Dimethylbenz(a)anthracene 
3,3'-Dimethylbenzidine 
alpha, alpha-Dimethylphenethyl- 

amine 
Dimethyl phthalate 
Di-n-butyl phthalate 
m-Dinitrobenzene 
2,4-Dinitrotoluene 
4,6-Dinitrotoluene 
Di-n-octyl phthalate 
Diphenylamine 
Ethyl methanesulfonate 
Famfur 
Fluroanthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlarocyclopentadiene 
Hexachloroethane 
Hexachloropropene 
Indeno(l,2,3-cd)pyrene 
Isodrin 
Isophorone 
Isosafrole 
Kepone 
Methapyrilene 
3-Methylcholanthrene 



SEMI-VoLATILES (continued) 

Methyl methanesulfonate 
2-Methylnaphthalene 
Naphthalene 
1,4-Naphthoquinone 
1-Naphthylamine 
2-Naphthylamine 
2-Nitroanaline 
3-Nitroanaline 
4-Nitroanaline 
Nitrobenzene 
4-Nitroquinoline-1-oxide 
5-Nitro-0-toluidine 
N-Nitrosodi-n-butylamine 
N-Nitrosodiethylamine 
N-Nitrosodimethylamine 
N-Nitrosodiphenylamine 
N-Nitrosodipropylamine 
N-Nitrosomethylethylamine 
N-Nitrosomorpholine 
N-Nitrosopiperidine 
N-Nitrosopyrrolidine 
0,O-Diethyl-0-2-pyrazinyl 
phosphorothioate (Thionazine) 
Parathion 
Pentachlorobenzene 
Pentachloroethane 
Pentachloronitrobenzene 
Phenacetin 
Phenanthrene 
p-Phenylenediamine 
2-Picoline 
Pronamide 
Pyrene 
Pyridine 
Safrole 
Sulf otepp 
1,2,4,5-Tetrachlorobenzene 
Tetraethyl dithiopyrophosphate 
o-Toluidine 
1,2,4-Trichlorobenzene 
O,O,O-Triethyl phosphorothioate 
sym-Trinitrobenzene 



SEMI-VOLATILES-ACID EXTRACTABLES 
ACIDS : 

p-Cresol 
2,4-Diehlorphenol 
2,6-Dichlorphenol 
2,4-Dimethylphenol 
4,6-Dinitro-o-cresol 
2,4-Dinitrophenol 
Hexachlorophene 
2-Nitrophenol 
4-Nitrophenol 
Pentachlorophenol 

16. Phenol 
17. 2,3,4,6-Tetrachlorophenol 
18. 2,4,5-Trichlorophenol 
19. 2,4,6-Trichlorophenol 

ORGANOCHLORINE PESTICIDES AND PCBs: 

1. 4,4'-DDD 
2. 4,4'-DDE 
3. 4,4'-DDT 
4. Aldrin 
5. BHC-alpha 
6. B H C - b e t a  
7 .  B H C - d e l t a  
8 .  BHC-gamma (Lindane) 
9. Chlordane 
10. Dieldrin 
11. Disulfoton 
12. Endosulfan I 
13. Endosulfan I1 
14. Endosulfan sulfate 
15. Endrin 
16. Endrin aldehyde 
1 7 .  Heptachlor 
18. Heptachlor epoxide 
19. Methoxychlor 
20. Methyl parathion 

-- 

21. Phorate 
22. Polychlorinated biphenyls 
22. Toxaphene 

( PCBs ) 



APPENDIX IX CONSTITUENTS - - - - - - 

SUGGESTED EPA METHODS 
MATRIX: WATER/SOIL/SEMISOLID METHOD PQL (ug/L) 
=--==--is= - 7=---- ----=3----pn-L=---------=---- --------- ---- 

POLYNUCLEAR AROMATIC HYDROCARBONS: 

1. Naphthalene 8100 2 0 0  

CHLORINATED HERBICIDES: 

1. 2,4,5-T, 2,4,5-Tichlorophenoxy- 
acetic acid 8150 

2 .  2,4-0 8150 
3 .  Silvex, 2,4,5-TP 8150 
4. 2-sec-Butyl-4,6-dinitrophenol 

(Dinoseb or GNBP) 8150/8270 

POLYCHLORINATED DIBENZO-P-DIOXINS AND 
POLYCHLORINATED DIBENZOFURANS 

1. 2,3,7,8-Tetrachlorodibenzo-p- 
dioxin (2,3,7,8-TCDD) 8280 

2. Polychlorinated dibenzofurans 
( PCDFs) 8280 

3. Polychlorinated dibenzo-p-dioxins 
( PCDDs ) 8280 

Cyanide 
Sulfide 

---------=-- --------- --7 =------------------------===--------=---=-- ---_---- --- -- 
Instructions for Use: 

1. If all compounds required leave boxes blank 

2 .  If only certain compounds are required place an x i n  box 
next to compound 

3. If certain compounds should be deleted from r e p o r t  cross 
o u t  entire compound with heavy black felt tip pen 



TARGET COMPOUND LISTS FOR M R  TOXTCS STATEMENT OF WORK 

au bsrance 
Vinvi Chloride 
T;iciiioroethvlent 

!;.1,1.2-Teaacdoroerhane 
E:hyi benzcnc 
Mvittnvlent chloride 
1 . ~ 4 - ~ r i c h i o r o  be&nc 
Styrene ,, . . 

:.I-Dicnloroethane 
Toluene 
Xylents. o-, m-, and p- 
1.2-Dicniorourooant 
i.2-Dicnioro bc~&nc  
1.2-Gibromoerhane 
' 1.2-Eutadiene 
' .+ce:one 
Ckioroernant 
'I-Butanone 
" Acroiein 
Scnzl~i chioridc 
'Caruon aisuifide 

: -1-D ioxane 
3exachloro butadicne 
3:omonethane 

Rank in ~arn~lingjilnalgical 
Target Vethods 
Comoound 

CAS 
75014 

AL 
1 



TXRGET COMPOUND LISTS FOR AIR TOXICS STATEMEhT OF WORK 

Volatiles 

(Continued) 

Rank in 
Targe'r 
Compound 
List, 

Sampiing/Anaiytical 
Methods 

Substance -. . - - * - - , * * - - - ,  .. .-.a*. - 
::s- i.2-Dicnioroe~hyiene 
' 3Iethanol 
' 5rornoaichioromerhane 
Trioromome:,iane 
' .hxonirrile - - . .L-Dichiorobe~~tne  
' P:r;ldine 
S -C'ioro- 1-?ropeat 
' Eioromochloromethane 
' .',fethvi methac;-dare 
' :.I-Dibromo-3-cnioroproparre . , 

Tsrrahyarofuran 
8 r o m o t c h ~ e  
'2-Chloro- If-butadiene 
' Vinvi acmarc . . 
':ram- 1.3-Dichiorobuttne 
Brornocnloromethane 
'Tropviene . 
: -1.2-Tricnloro- 1,2,2-~rifiuoroethane 
' P:ouanai 

2-C~ioropropane 
'2-Ch1oroe:nyi vinyl 
' Octane 

.,-. ,.. ciohexanozt 
' I -9romoburanc 
'2-?vietkvinaunrhaiene 
1.2-Dichloro- 1.1.22- 



TARGET COMPOLTD LISTS FOR AIR TOXICS STATEME~T OF WORK 

54 bstancg 
i - . M ~ f v ( 1 - m e : ~ ~ l ~ t h t r l l h - - - - - r  

1-~menyi4-cniorobemtne 
Bromotrichforome:hane 
Ptnracnlorocrhane 
1-Chloropropane 
1.3Dibrornopropme, 
2.3-Dichbrobutane 
1-Chlorobutane 
2 - D i c d o r o b u t ~ e  
1.4-Dichloro burane 
3,4-Dichioro- 1-butem 
1-Chioro-2.3-e;loxypropane 
I-Chloroerhoxyctktnc 
:-Pheaviethanone 
a a~2-Dicnioropropanc 
a m l . ? - D h i i ~ r o p r ~ p e n c  
Dibromomehanc 
i3-Dichioropropane 
1,1,1,2-Tcuacnloroerhant 
.t, n;,,-.: 

& A -  - b u u & c l ~ ~ n e  
'0-Chlororoluenc 

1.3,5-Tfirne:hvibe~zene 
"3-CXorotoiuent 
":err-Buryibe~~tze 
1.2,:-Trimchyiber~ene 
"sec-But)ribenztze 
"7-Isoproppitoiucnt 
2-Buryibenzenc 
1 - 1  7 - -,-.L-Tric;liorobtlucnt 

(Continued) 

Rank in 
Target 

Compound 
a \ r  4 At&- 

Sampling/halycical 
Methods 

" T k e  c s n p m e r  u c  lirtcd to accomm&ate repanu r c q u u c s c ~ &  but siimpiing ma 
lnaiysis oi :he compounds by the dciigarca couid not be identifiti in the .suai 
:i:e:mrt :cferc=c:s. 



TARGET COMPOUND LISTS FOR AIR TOXICS STATEMENT OF WORK 

Sampled and Analyzed by PUF/XAD-Z-GC/;MS + 
- - 

Sub~tance 
Renznr a \ P m n c  
.\ aotnalene 
' Yirro benzene 
Hexacdoroc)lcioptnraditnc 
' Hexacnlorobeazene 
'Ptntacnloropneaoi ' 

Fiuorene 
' .%dine 
Be.uoc b j f l u o r m ~ e n e  
3e,lzo( a)anthrac:nc 
Dibenzo(.ah)ankaccnt 
Benzoi k)fluorac&enc 
;inthracenc , . 

' A-C3loroaniiine 
' Benziaene 
Aoenapnthylent .- 
Btnzoc g,h,~)pcryienC . ' 

Phcnankene 
qrtene . . .  
-7  ,.~.6-Tric~ldropheno1 A 

'2.4-Dinitrotolue~e 
Indenoi 1,23-c.a) pyrenc 
' Dibenzomran 
Zhysene 
' Iitxxnioroerhane 
a? ,.T.S-Tricnlorophtn~I A 

' Dietnyl Phrhaiatt 
' -?4authvIamint 
' 5is~2-e:nvihex$)phthalare 
' lsopnorone 
' 3ic n-oc~i)phrhalate 
' Yirroonenoi 
.A.cer.l?nrhene 
' 3iil-ihioroe:hl;i)e:her 
' 3ur:tbe~z,~iui;:iaiare 
Fiuorxxnene 

Rank In 
Target 

Compound 
CASRN List 

~ 2 7 9  1 7  

' f k s e  :znpouncs YE reported in rhc Lirerarure a amenable to samoiing 
n a  anaick by PL'F'UD-2-GC,'?.IS. bur predsion and accuracy nave noc k 3  

rig~i i s ixd bv CSE2.k 



TARGET COMPOUND LISTS FOR AIR TOXICS STATEMENT OF WORK 

Sernivolatile~ 

Sampled and A n d e d  by PUF/XM-2-GC/MS - .  
(Continued) 

Rank In 

' 2 - 3  mopncnol 
'2.3-Dirncthyi pnenoi 
2.4-Dinitropncnol 
'2-Niuaaniirne 
' 2-Yitroaniiine - 
'?iitro&nncnvi 

' .~cc=ophc~onc 
' Di(2-c~oroethoxyjme~hane 
~ . 6 - D i ~ u o - 2 - m c ~ y l p h e n o i  
' Dime&yipnthalarc 
' 4-Chlom-3-mcrhyip henoi 
'&Methyl phenoi ' 

'?-Methyl phmoi 
' Be-i alcohol 
'9--:Methvlnapnthaieat 
k l z o  jejpyrc:le 

Target 
Compound - e 



TXRG ET COMPOL?; L! ETS FOR AIR TOXICS STATEMEm OF WORK 

Pesticides/PCBs/PtEBs 

Sampled and Analyecity PUF/XXD3-GC/MS - . 
Pesticide 
ilepracnior 
Heotacnior Epoxlde 

-Chloraane 
-r!- I--j2nC 

' Chloraane ~Tec~mlcai) 
PCBs 

' Toxa? hese 
Adrin 
Dieiarin 
'4,3'-DDE 
' :,4'-DDD 
*3.3'-DDT 

Malathion 
bip henyis 

Disuirbton 298044 
CaroayI 
a 3  A 

63252 
-.-.5-Trichloropnenox)r act5c acid 93765 

Auramine 492808 

, Ran iced in Tamer Comoound List 
13 
14 
24 
7 - - 
24 
23 

'T:lcsc wrnwun& arc nor rcaaiiv quanrirated bv GCi'hIS as coaiiipurea for the Pcsrinau Srattnenr oi Work. 



TARGET CO?,IPOL%D LISTS FOR AIR TOXIC$ STATEME.VT OF WORK 

Pesticides/PCBs/PPBs 

Sampied and. 

Pesticide 
Rome1 
Dacrfiai (DCPA) 
Chlnmvriinc 
~~ycnluruane 
2.4-D Buroxy E:hyl Ester 
Ca~ran 
Foipet 
Dicorbi 
cisitram-Peme:hrin 
o-Phenvipnenoi 
?ropoxur 
2 .  - - : A  --  -- 
Diazlnon - .  Rzsr;.,c.,:nr,n . 
Ezdrir, icemne 

Ranked in Tar~er  Comoound List 



QAPP ATTACHMENTS 

(See Book 2 of Volume 4) 



APPENDIX 4 . 4 . 2  

Basic Field Sampling Plan (BFSP) 
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1.0 GENERAL CONSIDERATIONS 

This Basic Field Sampling Plan (BFSP) has been prepared as 

Part 2 of the Basic Sampling and Analysis Plan (BSAP), for the 

Installation Restoration Program (IRP) being conducted at the Naval 

Air Station, Jacksonville, Florida. Part 1 of the BSAP is the 
Quality Assurance Program Plan (QAPP) which serves as the source of 
quality control information and guidance for the entire S i t e  Work 

Plan. The QAPP is a document designed to provide quality control 

information for field and laboratory activities. 

The BFSP has been prepared to define the specific sampling 

procedures and techniques that may be employed in the collection of 

environmental samples. The BFSP covers the broad multitude of 

procedures that may be carried out in the field and is intended to 
sene as a guide for field sampling personnel. This guidance will 
make the field personnel aware of the factors affecting the 

sampling so he or she can plan, correct, or adjust a program in 

accordance with specified procedures to assure an accurate 

representation of existing conditions and the proper completion of 

designated scopes of work. 

The BFSP describes methods for geophysical surveying, test pit 
excavation, drilling of soil borings, monitor well installation, 
in-situ permeability testing, and sampling and field measurement 

procedures for soil, sediment, sludge, ground water, surface water, 

waste material, and ambient air. Although all sampling and 

analyses will be performed in accordance with the procedures and 

methods specified in this document, governed by the QAPP, not all 

of the techniques presented are anticipated to be used at each 

operable u n i t  (OU) or potent ia l  source of contamination (PSC). 

Selection of specific data gathering methodologies will be made f o r  

each by preparation of OU-specific Field Sampling Plans (OU FSPs) 

and OU-specif ic Quality Assurance Project Plans (QAPj Ps) . These 

documents w i l l  be prepared for each OU at the Site. The 
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methodologies used for each OU investigation will be incorporated 

into the OU FSPs and QAPjP.  When OU conditions require 
Y 

modifications to techniques documented in the QAPP and BFSP, or 
require the use of specialized procedures not presented in these 

documents, the OU-specific plans will provide a detailed 

description of the proposed technique and the technical 

justification f0.r its use. 

1.1 p r o i  ect  Obi ectives 

The principal objectives of RI/FS for selected OUs and the 

surrounding Site areas are: 

determine the extent (vertical and horizontal) and 

concentration of detected contaminants; 

identify and characterize the sources of contamination; 

assess the potential for contaminant migration to 3 
surrounding environments; 

identify public,health and environmental risks associated 

with the identified contaminants; and 

define the scope of future investigations and/or required 

remedial actions, if warranted. 

To accomplish these objectives, the contractor will perform 

numerous field tasks including the following types of field 

techniques: 

o Geophysical Surveys 
- Magnetic surveys 
- Electromagnetic surveys 
- Seismic surveys 
- Resistivity studies 



a Radiological Sunteys 

o Test Pit Excavations 

o Surveys for Water Level Elevation Measurements 

o Hydrologic (aquifer) Testing 

o Sampling and Analysis - Surface soil 

- Subsurface soil 

- Sediment 

- Surface water 

- Ground water 

- Waste stream/water 

- Waste/sludge 

- Ambient air 

1.2 Task S~ecific Objectives 

The purpose and use of the data f o r  each type of field 

sampling task anticipated to be performed at the installation is 

described below. 

1.2.1 ~eophysical Surveys 

Geophysics comprises a number of fundamental methods used to 

obtain the physical quantities of the earth. Within each method 

there are usually a number of techniques commonly used and each 

technique requires that the measurements be taken using specific 

parameters. In addition, every geophysical suntey is tailored to 

each specific target and local geology. Finally, all geophysical 

methods are subject to noise interference from many sources. 

Because of all of the above factors, the best q u a l i t y  control is to 

have a trained geophysicist set up the survey and asce r t a in  t h a t  



correct data is being collected. Once this is done quality control 

for the remainder of a specific survey can be established. Because 
of the above factors, the discussions presented below are somewhat 

general and more specifics are discussed in later sections. 

1.2.1.1 Maanetic Geo~hvsical Methods. Magnetic methods are 

used to search for buried metal, frequently drums and tanks. The 

method can also be used to evaluate regional geologic structures. 

Magnetic readings measure the strength of the magnetic field at 

points a few feet apart across an area. Buried metal will show up 
as regions of discontinuous magnetic field strength. The final 

result is a contour map of magnetic field strength. It is also 

common to measure the vertical gradient of the magnetic field at 

the same time as the total field since it takes little more time 

and provides and additional check on the data quality. 

1.2.2 Radiological Surveys 

Based on historical data for each PSC, radiological surveys as 

described in the Radiological Plan will be conducted at the 

appropriate sites. The survey grid and surrey equipment will be 

selected based on the radionuclides suspected to have been present 

at the site. Typically gamma survey equipment will be utilized due 

to its wide area coverage and its ability to detect many natural 

and man-made nuclide. 

The results of the radiological survey of each site will be 

compared to a background survey to determine if detected 

radionuclides are a function of areal characteristics or due to the 

presence of specific radionuclides at the site. This data will be 

used for health and safety purposes as well as to assess the 

regulatory status of the source material. Because radiological 

surveys cannot detect certain alpha and beta emitting radioisotopes 

at levels that exceed drinking water MCLs, laboratory gross alpha 



and gross beta scans may be required at sites where radionuclides 
are known to have been stored. 

The objective of the radiological investigation is to evaluate 

a selected site for its radiological condition. The primary tasks 
performed in achieving this objective may include the following: 

(1) review of available PSC information, 

(2) evaluation of hazards associated with identified 

radionuclides, 

(3) gamma radiation PSC surveys, 

(4) collection of water and soil samples, 

( 5 )  determination of background radioactivity levels, 

q(6) analysis of water and soil samples for radioactivity 
parameters, and 

(7) comparison of PSC radioactivity levels to background 

levels. 

The details for conducting the site radiological 

investigations are presented in the Radiological Investigation 

Plan. Based on the results of the radiological investigation and 

an evaluation of the site history, environmental samples far 
radiochemistry analysis will be collected a s  descr ibed  i n  
S e c t i o n  4 . 0 .  

1.2.3 T e s t  Pit Excavations 

At sites where the historical information or geophysical 

surveys indicate the presence of significant quantities of buried 
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solid waste, test pit excavations may be conducted. The dimensions 
and depth of the excavations will be dependent on the previous 

disposal practices and the size of the site. Typically, 

excavations are conducted to a maximum practical depth of 10 to 15  

feet (ft) below land surface (bls) or to-the water table, whichever 

is less. 

The object of the excavations is to provide descriptive 
information and allow sampling and chemical analysis of each type 

of waste observed a t  the site.  Since the final use of the data is 
to allow the Contractor to characterize the waste, the test pits 
will be located as close as possible to most active disposal areas. 

Specific procedures to be used during test pit excavations 

will be described in each FSP and QAPjP. Decontamination 

procedures used on excavation equipment will be similar to those 

followed for drilling equipment and are presented in Attachment A. 

1.2.4 Soil Borings and Geotechnical Measurements 

Soil borings are drilled for many reasons. Some of those 

reasons include: (1) evaluate the site geology/litholoqy: (2) 

determine the location of confining units; (3) determine thickness 
of water bearing units (aquifers): (4) provide subsurface soil 

samples for soil clarification tests (geotechnical tests); (5) 

conduct field screening analyses: (6) collection of soil samples 

for laboratory chemical analysis; and, (7) construction of ground 
water production and monitor wells. 

The purpose of developing geotechnical data is to provide 

information for the remedial design activities with regard to the 

soil classification and physical properties of materials present at 

the PSC as well as to identify profiles of the underlying 

stratigraphy. To obtain this information various geotechnical 

tasks and tests will be performed. Selected samples will be 
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collected of soils for geotechnical testing. Geotechnical sampling 

will be performed in accordance with the ASTM methods and EPA 

Comsendiu~ri identified in Table 2 of the QAPP. Geotechnical samples 

shall be sealed, shipped, and stored in accordance with procedures 

described in the QAPP. 

1.2.5 Surveys for Water-Level Measurements 

The measurement of water levels is a critical aspect of any 

ground-water investigation. Water-level measurements are required 

during the course of the investigation to determine the ground- 
water flow direction. 

1.2.6 Hydrogeologic (Aquifer) Testing 

Aquifer tests such as pumping tests or slug tests are 

conducted to determine the capacity of a well and the hydraulic 

characteristics of the aquifer. The hydraulic characteristics 

include a determination of the aquifertransmissivity, storativity, 

porosity, and other factors. Using these hydraulic characteristics 

it is possible to calculate the rate of ground-water flow and 

specific well yields. This information will be used to identify 

potential contaminant receptor locations, determine the time for 

contaminant migration and the requirements for design of ground- 

water recovery wells to be installed for remediation of ground 
water. 

1.2.7 Monitor Well Installation and Ground-water Sampling 

Ground-water sampling may be required for a variety of 

reasons, such as examining potable or industrial water supplies, 
checking for and/or tracking contaminant plume movement in the 

vicinity of a PSC, RCRA compliance monitoring, or examining a site 

where historical information is minimal or non-existent, but where 

it is thought ground-water contamination could havs occurred. 



Ground water is usually sampled through monitor wells. 

However, it can also be sampled anywhere ground water is present, 
as in a pit or a dug trench or drilled hole. Methods for sampling 
ground water are described in Section 4.5. 

1.2.7.1 Site Selection. The relationship of the following 
factors to potential sources of contamination shall be considered 

and evaluated when selecting ground-water sampling sites: the 

direction of ground-water flow; depth to ground water; thickness of 

the aquifer (if applicable); type of stratigraphy; presence of 
perched water tables; types of soils; depth to bedrcck; type of 
vegetation: surface drainage patterns; type of topography: general 

land use; and surface features such as rock outcrops, seeps, 

springs, streams, rivers, and wet areas. The area of interest will 

be located on an aerial photograph, a USGS 7.5 minute quadrangle 

map, and/or any other appropriate map that shows topography and 

general relationships between surface features. USGS 7 . 5  minute 

quadrangle maps can be acquired form the State Geological Survey or 

from the USGS, and soils maps from the USDA-SCS. A visual 

inspection of the area may be sufficient to evaluate and determine 

the surface conditions and their relationship to the subsurface 

conditions. In some cases, surface conditions and subsurface 

conditions cannot be correlated by site inspection or 

reconnaissance. When this occurs, a more detailed study, possibly 

involving test drilling, .will have to be conducted. 

It is extremely important to sample the unconfined or 

surficial aquifer downgradient of PSCs or spills to determine if 

this aquifer has been affected. If a shallow aquifer is involved 

in the zone of interest, a study will reveal whether or not deeper 

aquifers need to be sampled. 

TO assess subsurface conditions, a minimum of four wells are 

required, one in the upgradient portion of the area of interest two 

in the downgradient portion, and a fourth well installed in the 



center of the site. In some cases, a more complex system of wells 

may be needed to define the subsurface conditions, especially in 
establishing the depth to the shallow ground-water aquifer and 

direction of ground-water movement. Site conditions and the scope 

of the project will determine the total number of wells required. 

Existing wells should be used when possible. Where well 

installation is necessary, the wells should be installed according 

to the procedures described in the Hydrogeologic Plan. These 

procedures are briefly described here. 

1.2.7.2 Monit~rinu-We11 Installatioq. wells shall be dug, 
driven, drilled, or bored depending on the scope of work. Hand 

equipment such as augers, post-hole diggers, picks, and shovels can 

be used to dig shallow wells in soft soils. Wells can also be 

installed by driving a piece of casing connected to a well point 

into the ground with an axe, sledge hammer, or mechanical or power 

device. Power equipment such as drilling rigs can be used to drill 
or auger wells in all types of soils and to any depth. Monitor 

well screen and casing will be decontaminated prior to 

installation. Where feasible the following procedures shall be 

used for well installation: 

(a) Monitoring Wells. For very shallow wells (<I5 feet below 

land surface) in soft material, hand augers or small 
portable power augers shall be used for boring. A PVC 

well casing with a well screen attached shall be 

installed as soon as the hole is augered. 

(b) Permanent Monitorins We11. Permanent monitoring wells 

shall be installed using one or more of the techniques 

described in the Hydrogeologic Investigation Plan. 

Casings with well screens shall be installed in 

unconsolidated and semi-consolidated soils to prevent 

soil and other foreign material from entering the well 

during pumping. Screens may or may not be required for 



wells in rock. The space surrounding the screen will be 

backfilled with pre-washed sand and the remainder of the 

space surrounding the casing above the screen will he 

backfilled with bentonite and/or cement bentonite grout, 
depending on the conditions at the PSC. Well casings and 
screens will be PVC. 

(c) Monitorina Well Securitv. Wells will be capped and 

locked at the conclusion of sampling. If the well will 
not be used for sampling in the future, it will be 

properly abandoned by backfilling with suitakle permanent 

fill materials such- as concrete, bentonite, compactable 

soil, or a combination of these materials using the 

tremie method. 

1.2.7.3 Monitorin4 Well Develo~ment. Permanent wells 

shall be adequately developed and measurements of pH and specific 
conductivity stabilized prior to the initial sampling efforts. 

Adequate development should eliminate fine-material from the area 

of the well screen and allow-for the collection of a sample which 
is free relatively of suspended materials. Wells installed by I t w e t  

drilling" where drilling muds are used shall be developed so that 

residual drilling muds will not settle around the well screens or 

in the surrounding soil and contaminate future sampling. 

Various methods may be used to develop wells. These methods 

consist of suction lift pumping, pressure ejection pumping, 

submersible pumping, surge blocks, and bailing. 

1.2.7.4 Borinu Loq. It is imperative that  drilling logs b e  

concise, complete, and described in a manner that is easily 

understood to all who read them. The following items shall be 

included in the logging data: 



hole number and location; 

description of soils and subsurface conditions (if 

applicable) ; 

type of drilling equipment, driller, and drilling company 

(if applicable) ; 

method of drilling; 

type and size of casing; 

type and size of well screen; 

depth t o  well screen; 

type of pump and pumping rate; 

drilling and sampling times; 

(10) depth to water table, and date and time measured: 

(11) type of samples taken and depths taken; 

(12) volume of water- purged; 

(13) type of well (permanent or temporary) ; 

(14) type of sampling equipment and/or cleaning procedure; and 

(15) depth of sampling and d e s c r i p t i o n  (if applicable). 



1.2.8 Surface Water Sampling 

Selection of a surface water sampling locations at 

Jacksonville NAS will be based on the fo,llowing factors. 

1.2.8.1 Sample site Selection. Before any sampling is 

conducted, an initial reconnaissance should be made to locate 
suitable sampling locations. Bridges and piers are normally good 
choices as sites since they provide ready access and permit water 

sampling at any point across the width of the water body. However, 

these structures may alter the nature of water flow and thus cause 

sediment deposition or scouring. Additionally, bridges and piers 

are not always located in desirable locations with reference to 

waste sources, tributaries, etc. Wading for water samples is not 

recommended in lakes, ponds, and slow-moving rivers and streams 

because bottom deposits are easily disturbed, thereby resulting in 
increased sediment in the overlying water column. On the other 

hand, wadeable areas may be best for sediment sampling. In slow- 

moving or deep water, a boat is usually required for sampling. 

Fresh water environments are commonly separated into two 

types: (1) rivers, streams, and creeks; and (2) lakes, ponds, and 

impoundments. Since these waterways differ considerably in general 

characteristics, site selection must be adapted to each. Estuarine 

enviroments are a special case and are discussed separately. 

1.2.8.2 Rivers. Streams, and Creeks. In the selection of a 

surface water sampling site on rivers, streams, and creeks, areas 

that exhibit the greatest degree of cross-sectional homogeneity 

shall be located. When available, previously collected data may 

indicate if potential sampling locations are well mixed or 

vertically or horizontally stratified. Since mixing is principally 

governed by turbulence and water velocity, the selection of a site 

immediately downstream of a ripple area will ensure good vertical 

mixing. These locations are also likely areas for deposition of 



sediment since the greatest deposition occurs where stream velocity 

slows down. Horizontal (cross-channel) mixing occurs in 

constrictions in the channel, but because of velocity increases, 

the stream bottom may be scoured, and therefore, a constriction is 

a poor sediment sample location. In the-absence of turbulent areas, 

the selection of a site that is clear of immediate point sources, 

such as tributaries and industrial .and municipal effluents, is 

preferred for the collection of water samples. 

Typical sediment depositional areas are located inside of 

river bends, downstream of islands, and downstream of obstructions 
in the water. Sites that are located immediately upstream or 

downstream from the confluence of two streams or rivers should 

generally be avoided since flows from two tributaries may noqt 

immediately mix, and the sediment may be moving almost as two 

streams in proportion to the inflow from the tributaries. 

Potential sites upstream from the confluence with another stream 
may also be unsuitable at times due to possible backflow which can 

upset the normal movement of sediment. When several stations along 
a stream reach are to be sampled, they should be strategically 

located: 

(1) They shall be spaced at intervals based on time-of-water 
travel, not distance. A general rule of thumb is about 

one-half day time-of-water-travel for the first three 
days downstream of a waste source and approximately one 

day through the remaining distance. 

( 2 )  If the study is to be compared to a previous study, the 

same sampling stations should be used, if possible, for 

comparison purposes. 

( 3 )  A station should be located whenever a marked physical 
change occurs in the stream channel. Example: A stream 

reach between two adjacent stations should not include 



both a long rapids section of swift shallow water with a 

rocky bottom, and a long section of deep, slow-moving 
water with a muddy bottom. Stations at each end of the 

combined reach would yield data on certain rates of 

change, such as re-aeration, that would be an unrealistic 

average of two widely different rates. Much more would 

be learned of the actual natural characteristics of the 

stream by inserting a third sampling station within the 
reach, between the rapids and the quiet water sections. 

Dams and weirs cause changes in physical characteristics of a 
stream that may be similar to the above rapids-quiet water 

situation. They usually create quiet, deep pools in river reaches 

that, by comparison, formerly were swift and shallow. Such 

impoundments should be bracketed. When times of water travel 

through them are long, stations should be established within the 

impoundments. 

Some stream structures, such as dams, permit overflow that 

accomplishes significant re-aeration of oxygen deficient water. In 

such cases, stations should be located short distances upstream and 

downstream from the structures to measure the rapid, artificial 

increase in dissolved oxygen (DO), which is not representative of 

natural re-aeration. 

A minimum of three stations located between any two points of 

major change in a stream is a desirable precaution, when feasible, 
even when the time-of-travel between the points of change is short. 

Major changes may consist of a waste discharge, a tributary inflow, 

or a significant difference in channel characteristics. The use of 

three stations is especially important when rates of change of 

unstable constituents are being determined. If results from one of 

only two stations in a subreach are in error for some unforeseen 

reason, it may not be possible to judge which of the two sets of 

results indicate the actual rate of change. Results from at least 



two of three stations, on M e  other hand, will probably support 

each other and indicate the true pattern of water quality in the 

subreach. 

If there is interest in the effects of certain discharges or 
tributary streams on ambient water quality, sites should be located 

both upstream and downstream from the tributaries or discharges. 

Unless a stream is extremely turbulent, it is nearly 

impossible to measure the effect of a waste discharge or tributary 
immediately downstream. Inflow frequently hugs the stream bank 
with very little lateral mixing for some distance. This is a major 

consideration in estuarine environments. Samples from quarter 

p o i n t s  may miss the wastes altogether and reflect only the quality 
of water above the waste source. Samples taken directly in the 

p o r t i o n  of the cross section containing the wastes would indicate 

excessive effects of the wastes with respect to the river as a 
whole. 

The station on a tributary should be as near the mouth as is 

feasible. This may be a bridge some distance upstream from the 
mouth. Frequently, the mouths of tributaries may be e n t e r e d  from 

t h e  main stream for sampling when collection in the main stream is 
by boat. Care should be exercised to avoid collecting water from 
the main stream that may flow into the mouth of the tributary on 

either the surface or bottom because of differences in density 
resulting from temperature, dissolved salts, or turbidity. 

Actual sampling locations w i l l  vary with the size of the water 
body and the amount of  turbulence in the stream or river. 
Generally, with small streams less than 20 feet wide, a sampling 

site can be found where the water is well mixed. In such cases, a 
single grab sample taken at mid-depth in the center of the channel 

is adequate to represent the entire cross-section. A sediment 

sample also can be collected at the center of the channel. For a TF533\PAPP\APP442 ,U51 1-15 



slightly larger streams, at least one vertical composite should be 

taken from mid-stream, with samples taken just below the surface, 

at mid-depth, and just above the bottom. Of course, the  DO, PH, 

temperature, conductivity, etc. should be measured for each aliquot 

of the vertical composite. The measurement of such parameters on 

the vertical composite is not generally useful and is not 

conducted. For rivers, several verticals should be sampled. These 

vertical composites should be located in a manner that is roughly 

proportional to flow, i.e., they should be closer together toward 

inid-channel, where most of the flow travels, than toward the banks, 

where the proportion of total flow is smaller. The number of 

vertical composites required and the number of depths sampled for 

each are usually determined in the field by the sampling crew. 

This determination is based on a reasonable balance between two 

considerations: 1) the larger the number of subsamples, the more 

nearly the composite sample will represent the water body, and 2) 

taking any subsamples is time-consuming and expensive, and 

increases the chance of contamination. 

In most circumstances, a number of sediment samples should be 

collected along a cross-section of a r i v e r  or stream in order to 

adequately characterize the bed material. A common procedure is to 

sample at quarter points along the cross-section of the site 

selected. When the sampling technique or equipment requires that 

the samples be extruded or transferred at the site, they can be 

combined into a single composite sample. However, samples of 

dissimilar composition should not be combined but should be stored 

f o r  separate analysis in the laboratory. 

1.2.8.3 5akes. Ponds. and Imwoundments. Lakes, pondstand 

impoundments have a much greater tendency to stratify than rivers 

and streams. The relative lack af mixing requires that more 

samples be obtained. Occasionally, an extreme turbidity difference 

may occur vertically where a highly turbid river enters a lake, and 

each layer of the stratified water column needs t o  be considered. 



Since the stratification is caused by water temperature 

differences, the cooler, heavier river water is beneath the warmer 

lake water. A temperature profile of the water column as well as 
visual observation can detect the different layers and they can be 

sampled separately. 

The number of water sampling sites on a lake, pond, or 

impoundment will vary with the size and shape of the basin. In 
ponds and small impoundments, a single vertical composite at the 

deepest point may be sufficient. Similarly, the measurement of W, 

pH, temperature, etc., is to be conducted on each vertical 

composite aliquot. In naturally-formed ponds, the deepest point is 

usually near the center: in impoundments, the deepest point is 

usually near the dam. 

In lakes and larger impoundments, several vertical subsamples 

should be cornposited to form a single sample. These verticals are 

often taken along a transect or grid. In some cases, it may be of 

interest to form separate composites of epilimnetic and 

hypolimetic zones, but normally a composite shall consist of 

several vertical subsamples collected at various depths. 

In lakes with irregular shape and with several bays and coves 

that are protected from the wind, additional separate composite 

samples may be needed to adequately represent water quality. 

Similarly, additional samples should be taken where discharges, 

tributaries, land use characteristics, and other such factors are 

suspected of influencing water quality. 

When collecting sediment samples in lakes, ponds, and 

reservoirs, the site selected should be approximately at the center 

of water mass. This is particularly true for reserroirs that are 

formed Sy the impoundment of rivers or streams. Generally, the 

coarser grained sediments are deposited near the headwaters of  the 

reserroir, and the bed sediments near the center of the water mass 
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will be composed of fine-grained mater ia l s .  The shape, inflow 

pattern, bathymetry, and circulation must be considered when 

selecting sediment sampling sites in lakes or reservoirs. 

1.2.8.4 Estuarine Waters. Estuarine areas are zones where 
inland freshwaters (both surface and ground) mix with oceanic 

saline waters. Estuaries are generally categorized into three 

types, dependent upon freshwater inflow and mixing properties. 

o Mired estuary - is characterized by an absence of 

vertical halocline - (gradual or no marked increase in 
salinity in the water column) and a gradual increase in 

salinity seaward. Typically this type of estuary is 

found in major freshwater sheetflow areas, featuring 

shallow depths. 

0 Salt wedge mstuary - is characterized by a sharp vertical 
increase in salinity and channelized' freshwater inflow 

into a deep estuary. In these estuaries, the vertical a' 
mixing forces cannot override the density differential 

between fresh and saline waters. In effect , a salt wedge 
tapering inland moves horizontally, back and forth, with 

the tidal phase. 

o Oceanic estuaxy - is characterized by salinities 

approaching full strength oceanic waters. Seasonally, 

freshwater inflow is small with the preponderance of the 

fresh saline water mixing occurring near, or at, the 

vegetated shoreline. 

A reconnaissance investigation should be conducted f o r  each 

estuarine study unless prior knowledge of the estuarine type is 

available. The reconnaissance should focus upon the freshwater and 

oceanic water dynamics with respect to the study objective. In 

this regard, National Oceanic Atmospheric Administration t i d e  
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tables and USGS freshwater surface water flow records provide 

perspective to the estuary dynamics. The basic in-situ measurement 

tools for reconnaissance include: a boat, recording fathometer, 

salinometer, and dissolved oxygen meter. These instruments, 

coupled with the study objective or pollution source location, 

whether it is a point or nonpoint source problem, provide the focus 
for setting sampling locations. More often then not, preplamed 

sampling locations in estuarine areas are changed during the actual 

study period. Due to the dynamics of estuaries, initial sampling 

often reveals that the study objective could be better served by 

relocating, adding, or deleting sampling locations. 

Sampling in estuarine areas is normally based upon the tidal 

phases, with samples collected on successive slack tides. 

Estuarine sampling programs conducted by the Contractor shall 

include vertical salinity measurements at one to five-foot 

increments coupled with vertical DO and temperature profiles. A 

variety of water sampling devices are available, but in general, 

the Van Dorn (or similar type) horizontal sampler is employed. 

Samples are normally collected at mid-depth in areas where the 

depths are less than 10 ft, unless the salinity profile indicates 

the presence of a halocline (salinity stratification). In that 

case, samples are collected from each stratum. Depending upon the 

study objective, when depths are greater than 10 ft, water samples 

may be collected at the one ft depth, mid-depth, and one-ft from 

the bottom. 

In general, estuarine investigations are two phased, with 

study investigations conducted during wet and dry periods. 

Depending upon the freshwater inflow sources, estuarine water 

quality dynamics cannot normally be determined by a single season 

study. 



1.2.8.5 Control Stations. In order to have a basis of 

comparison of water quality, the collection of samples from control 

stations is always necessary. A control station above the source 

of waste is fully as important as are stations belowrand should be 

chosen with equal care to ensure representative results. At times 
it may be desirable to locate two or three stations above the waste 

inflow to establish the rate at which the unstable material is 

changing. The time of travel between the stations should be 

sufficient to permit accurate measurement of the change in the 
constituent under consideration. 

1.2.9 Sediment/Soil Sampling 

The objective of this section is to give general guidance for 

the collection of soil/sediment samples during field 

investigations. 

1.2.9.1 Sam~lina Location/Site Selection. Areas selected for 

soil sampling shall be strategically located in order to collect a 

representative fraction of the soils with the minimum number of 

soils and effort. A surface inspection of the subject area shall 

be made to lccate pe*inent features such as rock outcrops, 

drainage patterns and surface runoff and to evaluate the 

relationship between these features and potential sources of 

pollution. The location of sediment depositional areas are good 

indicators of surface runoff direction. If the direction of 

surface runoff or drainage is difficult to detect, observation of 

new deposition or sediment movement following a rain may prove 

helpful in establishing this direction. The spreading or fanning 

out of the sediment body will indicate direction of flow. 

In most instances, the first investigation of a site will be 

a reconnaissance type survey. Soil sampling in these instances 

generally will be confined to surface or near-surface soils and/or 

sediments using hand equipment. For screening purposes, sampling 



of this type should be conducted in depositional areas on the 

periphery of the study area, primarily at the downstream or 

downgradient portion(s) of the area of interest; however, an 
upgradient location also should be selected for obtaining 

background and/or control samples. ~nvesti~ators should be aware 

that sampling in depositional areas tends to bias the sampling 
toward elevated concentrations which is useful as a screeningtosb, 
but should not be construed as representative of the area 

conditions. 

More in-depth investigations usually are conducted after a 

preliminary study or reconnaissance survey has been completed. 

Review of previous investigations will aid in selection of suitable 

sampling locations and these studies should be examined when the 

study plan for the more detailed study is prepared. The number of 

samples and the number of test pits and/or borings and the specific 

depth that samples are collected will vary according to the site 
conditions and the scope of the investigations. 

1.2.10 Potential Source of contamination Sampling 

Sampling at known or suspected hazardous waste sites 

potentially involves sampling operations that are inherently 

dangerous to the personnel involved. Therefore, the procedures 

outlined in the site Health and Safetv Plan will be observed during 

sampling operations at known or suspected hazardous waste sites. 

Sampling operations conducted at landfills and hazardous waste 

sites include the collection of on-site samples from open and 

closed containers, waste piles, p i t s ,  ponds, lagoons, Peachate 

streams, spillage of materials, contaminated soil, as well as 

sampling of ground water and soil. Samples collected on known or 

potential hazardous waste sites shall be considered wconcentrated" 

samples unless field personnel have valid reasons to believe 

otherwise. These samples shall be handled as hazardous materials. 



1.2.10.1 S a r n ~ l ~ n a  Locatnnn Selection. When selecting a 

sampling location at a landfill or hazardous waste site, the 

following should be determined: surface water flow (drainage 

pattern), discharge and recharge areas, direction of ground-water 

flow, topography, leachate flow, location of streams in relation to 

the subject area, vegetation, wells in the area, seeps, springs, 

wet areas, soil conditions, and general geology. A11 of these 

items are important in evaluating a site for sampling both soils 

and water, and have been discussed at length in the sections on 

water and soil sampling. 

when a site is being screened for sampling, the most 

productive method of determining sampling locations is to walk the 

boundary of the site focusing attention on areas where surface 

runoff leaves the site. The site shall be checked f o r  leachate 

flow or surf ace spills. Springs, seeps, ponds, and wet areas shall 
be examined to see if they display signs of leachate. Obvious 

signs of leachate in the water are discoloration and/or odor. The 

soil shall be inspected to see if it is discolored. Areas of 

excessive dead vegetation and/or dead animals are good indicators 

of a potential hazard. Nearby water bodies and wells downgradient 

form the site shall be located for sampling to check for off-site 

migration of contaminants. Where necessary, test holes' can be 

bored with hand or power equipment to define the general direction 
of ground-water movement and subsurface stratigraphic conditions. 

1.2.11 Waste sampling 

Waste sampling includes the collection of sludge samples from 

municipal and industrial wastewater treatment facilities; samples 

of liquid waste and sludge from pits, ponds, and lagoons; the 

collection of concentrated waste samples from open and closed 

containers such as drums, barrels, tank trucks, and storage tanks; 

and waste piles. Personnel will follow the procedures outlined in 



the Health and Safety Plan (Section 8.2) when collecting waste 
samples that are potentially hazardous. 

1.2.12 Air Monitoring 

In order to fulfill requirements for conducting risk 

assessments and evaluating the existence and/or potential for off- 

site hazardous emissions, ambient air samples will be collected 

during the PSC investigations. Both upwind and downwind sampling 

will be performed at the perimeter of selected PSCs to characterize 
detected constituents. 



SAMPLING M C A T I O N S  AND FREOTTENCY 

2 . 1  Fxistina and New Locations 

Existing sample locations at each site will be identified as 

close as possible and combined with newly established sampling 

locations based an the site specific project objective. These 

locations will be described in the OU FSP and QAPjP. Locations to 

be sampled at each site for each matrix type will be referenced on 
figures and a table identifying the frequency and type (grab, 

composite, etc.) of samples collected will be presented in the OU 

FSP and QAPjP. 

2 . 2  Reuulatorv Requirements to Achieve Samsle Rewresentativeness 

For those PSCs undergoing sampling for purposes of achieving 

compliance with a regulatory standard, the statistical sampling 
protocols described in Chapter Nine, Volume 11, of the document 

entitled "Test Methods for Evaluating Solid Waste", SW-846, Third 

Edition by EPA will be used. These statistical procedures provide 

a mathematical method for determining if sufficient samples have 

been collected to be representat ive  of the matrix (soil, waste) 

being sampled. In addition, these procedures also provide a 

statistical method for demonstrating compliance with regulatory 

standards. 



3.0 SAMPLE DESIGNATION 

A sample identification system has been developed to enable 

the Contractor's field personnel to establish unique and 

appropriate identifications for each saxeple collected. This system 
incorporates identifiers for the PSC, sample matrix, and the sample 

location. The identification system has been designed to give 

reference to previously existing sample location identification 
numbers. The identification number will consist of a Site cede, 

PSC code for both new and old PSC numbers, date code, sample matrix 
code, and sample number. Each of these codes is described below 

and also in the BFSP. 

Site Code. The Site code for all samples will I * J 1 '  for Naval Air 

Station, Jacksonville, Florida (NAS/Jax). 

PSC Code. The PSC code is a location code. This code will be a 

number, eg. 25 for PSC No. 25. 

Date Code. The date code will consist of a four digit number. The 

first two digits refer to the month and the last two digits refer 

to the year. 

Sample Matrix Code. This code includes Field QC Samples. The 

sample matrix code will be a two letter (alpha) code that describes 
the type of sample matrix. The following codes will be used: 

Soil: 

Sediment: 

Surface Water: 

Ground Water (Dug in pit, trench, etc.): 

Ground Water (Monitor Well): 

Potable Water: 

Ambient Air: 

Waste, Sludge, Landfills, waste p i l e s :  



o Field blank (Water) : FB 

o Equipment Rinsate blank: EB 

o Trip Blank: TB 

o Background (Soil) : BS 

o Background (surface water, upstream): BU 

o Background (ground water): BG 

o Replicate RP 

S a m ~ l e  Number Code. The sample number code will be a three digit 

number starting with 001; and proceeding sequentially 002,003, etc. 

This allows for potentially 999 samples from any matrix, although 

unlikely to occur, at any PSC. 

Sample Semence Code. The sample sequence code will be a single 

digit letter starting with A and proceeding sequentially B, C, etc. 

The sample sequence code is used for samples collected at multiple 

depths at the same location. The sequence code will be assigned 

sequentially w i t h  depth. If only one depth is sampled during a 

sample event then the sample sequence number will not be used. 

The following numbers are provided as examples to illustrate 

h o w  the sample coding will work for each matrix. Assume the 

samples were collected from PSC No. 25 or PSC 56. Samples were 

collected in October of 1990. 

S o i l  Samples: 

PSC 2 5 :  J26109SL005 

Sediment Samples: 

PSC 25: J251090SD012 

Surface Water Samples: 

PSC 56: J561090SW015 



Ground Water Samples: (Dug) 

PSC 25: J251090GW028 

Monitor Well Ground Water Samples: 

PSC 25: J251090MW152 

Ambient Air Samples: 

PSC 56: J561090AA023 

F i e l d  QC Samples: 

PSC 25: Field Blanks: J251090FB004 

Equipment Blanks: J251090EB005 



4.0 SAMPLING PROCEDURES 

4.1 General Considerations. 

This section discusses the standard practices and procedures 

utilized by the Contractor during field operations to ensure the 

collection of representative samples. Sampling activities are 

conducted with the expectation that they will be used for 

regulatory purposes, unless specifically stated to the contrary in 

advance of the field investigation. Therefore, the use of proper 

sampling procedures cannot be over emphasized. The collection of 
representative samples depends upon: 

(1) ensuring that the sample taken is representative of the 
material or medium being sampled; 

( 2 )  using proper sampling, sample handling, preservation, and 
quality control techniques; 

3 )  properly identifying the collected samples and 

documenting their collection in permanent field records: 

(4) maintaining sample chain-of-custody; and 

( 5 )  protecting the collected samples by properly packing and 
transporting (shipping) them to a laboratory for 

analysis. 

The objectives of this section are to present: 

(1) general considerations that must be incorporated in all 
sampling operations; 

( 2 )  specific standard sampling site selection and collection 
procedures for an individual medium; and 



( 3 )  specific sampling quality assurance procedures as well as 
equipment calibration and maintenance requirements for 

sampling equipment. 

The following factors and procedures shall be considered and 

implemented in planning and conducting sampling operations. These 

factors and procedures must be considered in view of specific 

objectives and scope of each individual field investigation. 

4.1.1 Selection of Representative Sampling Sites 

Representative sampling sites are dependent on the type of 

investigation undertaken and are discussed under type of sample 

procedures for each medium later in this section. 

4.1.2 Selection and Proper Preparation of sampling ~quipment 

The type of sampling equipment to be used is dictated by the 

investigation and is discussed for each medium later in this 

section. Attachment A describes the standard equipment cleaning 

procedures. 

4.1.3 Sampling Equipment Construction Material 

The material that sampling equipment is constructed of can 
affect sample analytical results. Materials used must n o t  

contaminate the sample being collected and must be readily cleaned 

so that samples are not cross-contaminated. The standard materials 

for sampling equipment used to collect samples for trace organic 

compounds or metals analyses are, in order of decreasing 

desirability: Teflona, glass, stainless steel, and steel. 



4.1.4 Selection of Parameters to be Measured 

Parameters to be measured are usually dictated by the purpose 

of an investigation and should be based on required monitoring 
conditions of applicable regulations or on the contractor's 

knowledge of the problem being investigated. Parameters to be 

measured will be specified for each operable unit in their 

respective QAP j P s  . 

4.1.5 Dissolved and Particulate Sample Fractions 

A water sample is generally composed of dissolved and 

particulate fractions. When it is necessary to analyze samples for 
each fraction, instead of the total sample, it may be necessary to 

filter the sample in the field. The standard procedure for using 
the field filtration apparatus is in Attachment C. Filtration of 

ground-water samples in Florida is prohibited [Chapter 17- 

730.900(2) Part II.M.lO(a) of the Florida Administrative Code]. 

The Contractor may analyze filtered samples only for comparison 

with unfiltered samples. 

4.1.6 Required Sample Volumes 

The volume of sample obtained should be sufficient to perform 

required analyses with an additional amount collected to provide 
for quality control needs, split samples, or repeat examinations. 

Individual aliquot5 of a composite sample should be at least 100 

milliliters in order to minimize sample solids bias when using a 

peristaltic pump. 

The volume of sample required by contract laboratories depends 

on the analyses to be performed. Although Table 1 of the QAPP 

specifies the amount normally required, the laboratory receiving 

the sample should be consulted for specific volume requirements. 

The volumes of samples collected from waste sources at hazardous 



waste sites or samples from sources which are known to be t o x i c  

should be kept to an absolute minimum. 

The sample volume required for each analysis is the volume of 
the standard container less ullage (empty space) required f o r  

sample mixing by laboratory personnel and safe shipment of samples 

to the laboratory. The Contractor shall allow a minimum of ten 

percent ullage in every sample container for this purpose. The 

only exception is samples collected for purgeable organic analysis 

(VOC) or dissolved gases such as sulfides for which sample 

containers must be completely filled. 

4.1.7 Selection and Proper Preparation of Sample Containers 

The type of sample container is dictated by the analyses 

required. Standard sample containers to be used are presented in 
Table 1 of the QAPP. 

4.1.8 Sample Preservation 

Samples for some analyses must be prese~ed in order to 

maintain their integrity. Preserratives required for routine 

analyses of samples are given in Table 1 of the QAPP. All chemical 

preservatives used w i l l  be supplied by the contract laboratories. 

All samples should be preserved immediately upon collection in the 
field. The only samples that should not be preserved immediately 

in the field are the following: 

(1) Samples collected within a hazardous waste site that are 

known or thought to be highly contaminated with toxic 

materials. Barrel, drum, closed container, spillage, or 

other source samples from hazardous waste sites are not 

to be preserved with any chemical. These samples may be 

preserved with ice, if necessary. 



Samples that have extremely low or high pH or samples 

that may generate potentially dangerous gases if they 

were preserved using the procedures given in Table 1 of 

the QAPP. 

Samples for metals analyses which are shipped by air 
shall not be preserved with'nitric acid in excess of the 

amount specified in Table 1 of the QAPP. 

Samples for purgeable organic compounds (VOC) analyses 

which are shipped by air shall not be preserved with 

hydrochloric acid in excess of the amount specified in 

Table 1 of the QAPP. 

samples preserved with chemicals shall be clearly 

identified by indicating on the sample tag that the sample is 

preserved. If the samples were not preserved, field records shall 
indicate why. 

4.1.9 Sample Holding Times 

The elapsed time between sample collection and initiation of 

laboratory analyses must be within a prescribed time frame for each 

individual analysis to be performed. Sample holding times for all 
routine samples collected by the Contractor are shown in Table 1 of 

the QAPP. 

4.1.10 Sample Handling and Mixing 

Once a sample has been collected, it may have to be split into 

separate containers for different analyses. The best way to split 
liquid samples is to stir the sample contents continually with a 

clean pipette or precleaned Teflonn rod and allow the contents to 

be alternately siphoned into respective sample containers using 

Teflona or PVC (Tygo,nlY type) tubing. Teflonw must be used when 

T Fs33\OAPP\APPlLZ .Us 1 4-5  a' 



analyses for organic compounds or trace metals are to be conducted. 

Any device used for stirring, or tubing used for siphoning, must be 
cleaned in the same manner as other equipment. 

A true split of soil, sediment, or sludge samples is almost 

impossible to accomplish under field conditions. The more moisture 

samples contain, the more difficult it is to split them. 

Procedures such as the one outlined in Section 4.3.2 should be used 

to obtain a homogeneous sample. Even when such procedures are 
followed, the sample should be considered a duplicate and not a 

split sample. 

After collection, all samples should be handled as few times 

as possible. Field personnel should use extreme care to ensure 

that samples are not contaminated. If samples are placed in an ice 

chest, personnel should ensure that melted ice cannot cause sample 

containers to become submerged, as this may result in sample cross- 
contamination. ' Plastic bags, such as ZiplockN bags, should be used 

when small sample containers (e.g., VOCs or bacterial samples) are 

placed in ice chests to prevent cross-contamination. 

Special precautions for Trace Contaminant Sampling 

Some compounds can be detected in the parts per billion and/or 

parts-per-trillion range. Extreme care must be taken to prevent 

cross-contamination of these samples. The following precautions 

shall be taken when trace contaminants are of concern: 

(1) A clean pair of new, disposable gloves will be worn each 

time a different location is sampled; 

( 2 )  Sample containers for source samples or sarcples suspected 

of containing high concentrations of contaminants shall 

be placed in separate plastic bags immediately after 

collecting, preserving, labeling, etc.; 
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If possible, ambient samples and source samples should be 

collected by different field teams. If separate 

collection is not possible, all ambient samples shall be 

collected first and placed .in separate ice chests or 
shipping containers. Samples of waste or highly 

contaminated samples shall> never be placed in the same 

ice chest as environmental samples. It is good practice 

to enclose waste or highly contaminated samples in a 

plastic bag before placing them in ice chests. Ice 

chests or shipping containers for source samples or 

samples suspected to contain high concentrations of 

contaminants shall be lined with new, clean, plastic 

bags. 

If possible, one member of the field team should take the 

notes, fill out labels, etc. , while the other member does 
the sampling. 

When sampling surface waters, the water sample should 

always be collected before the sediment sample is 

collected. 

Sample collection activities should proceed progressively 

from the least contaminated area to the most contaminated 

area (if this fact is known). 

Personnel should use equipment constructed of Teflonw, 

stainless steel, or glass that has been properly 

precleaned (Attachment A) for collecting samples for 

trace metals or organic compounds analyses. Teflona or 

glass is preferred for collecting samples where trace 

metals are of concern. Equipment constructed of plastic 

or PVC shall not be used to collect samples for trace 
organic compounds analyses. 



4.1.12 Sample Identification 

All samples will be fully documented, as outlined in the QAPP, 
in the field records, on the field sample chain-of-custody record, 
and on the sample label. The sample- identification system is 

described in Section 3.0. 

4.1.13 Procedures for Identifying Potentially Hazardous Samples 

Any sample either known or thought to be hazardous should be 
so identified on both the sample label and the field sample chain- 
of-custody sheet. Information explaining the hazard, i.e., 

corrosive, flammable, poison, etc., also shall be listed. 

4.1.14 Collection of Auxiliary Data 

All auxiliary data such as flow measurements, photographs of 
sampling sites, meteorological conditions, and other obsemations 

shall be entered into field records when the auxiliary data are 

collected. Auxiliary data relative to a particular sampling 

location should be collected as close to the sample collection time 

as possible. Specific types of auxiliary data to collect for each 

medium sampled are discussed later in this section. 

4.1.15 Time  Records 

All records of time shall be kept using local time in the 2406 
hour time format and shall be recorded to the nearest five minutes. 

4.1.16 Transporting and Shipping of Samples 

Samples may be hand delivered to the laboratory or they may be 

shipped by common carrier. The Contractor personnel must be aware 

that certain samples are hazardous materials and, as such, are 
regulated by t h e  U.S. Department of Transportation under the 



  ran sport at ion Safety Act of 1974. These regulations are contained 

in Title 49, CFR, Parts 110-119. Routine sample shipping 

procedures are provided in Attachment B. 

4.1.17 Sample chain-of-custody 

The Contractor shall maintain sample chain-of-custody during 

all field investigations for all samples collected. The standard 

sample chain-of-custody procedures used by the Contractor are given 

in Section 5.0 of the QAPP. 

4 . 2  Geo~hvsical Studies 

4.2.1 Procedures 

It is beyond the scope of this document to outline the 
specific procedural details to be followed for each method. These 

will be included as attachments to the respective OU FSPs. The 

information presented here is general considerations that must be ' 

observed when conducting geophysical studies. 

When screening a hazardous waste site for sampling, the use of 

geophysical equipment is a good method of determining sampling 

locations in areas where drilling would be time consuming and 

costly, or would create a dangerous situation. Geophysical 

equipment can be used to screen a site i n  a short pe r iod  of time 

with fairly accurate results. All geophysical equipment used 

during a study shall be calibrated according to the manufacturer's 

calibration procedures included with each instrument. Information 

shall be recorded in a field book as to the date and times 

calibrated, team members, and a complete chronological description 

of what transpired during the study. 

When selecting the geophysical method(s) best suited for a 

field study, certain, site factors should be considered. They 



include the type of soils, the depth of ground water, general 
ground surface conditions (wet, dry, frozen),large surface or 

subsurface ore bodies, depth to bedrock, type of topography, large 

surface metallic objects (building, tanks, pipes,etc.), power lines 

and underground cables, buried drums, -and/or contaminant plumes, 

The methods available for the site investigations have been 

discussed earlier. Depending on ,site conditions and study 

objectives, one or more of these methods might be used in a 

hazardous waste site investigation. 

As a general rule, the locations of geophysical abnormalities 

detected during a geophysical study should be documented using 

standard site mapping techniques. 

4.2.2 Specific Geophysical Study Techniques 

The following is a brief description of the methods that may 
be used. 

4.2.2.1 Metal Detection. Metal detectors are used to detect 
changes in electrical conductivity caused by the presence of 

metallic materials, both ferrous and non-ferrous. Metal detectors: 

(1) are limited to shallow depths (0 to 8 feet), (2) can detect 

large metallic objectives such as buried drums and metallic laden 

wastes, (3) are light weight and economical, and (4) are 

insensitive to soil moisture and small metallic objects. 

4.2.2.2 Naanetometrv. Magnetometers are designed to detect 

and accurately measure changes in the earth's magnetic field. The 

major feature of the magnetometer is ease of operation and 

reliability. 

The magnetometer's primary design function is detection of 

magnetic objects such as buried drums or large ore bodies which 
alter the earth's magnetic field. Magnetometers should not be 



calibrated or used in or ar~und buildings, near power lines, or 

directly on the ground. 

The diurnal magnetic field drift is measured by either se t t ing  

up a base station or using tie lines which cross the survey lines. 
~f it is found that the diurnal changes are significant then a 

procedure is used to remove the earth's field drift from the data. 
While data is being taken in the field the operator will check that 
severe and rapid changes in the diurnal drift are not occurring by 
periodically remaining stationary while continuing to take 

readings. If severe changes are occurring the data acquisition 

will be stopped. Further checks on the station location surveying 
and t h e  diurnal d r i f t  can be recognized by a trained interpreter 

from the contoured magnetic field data. One such feature is called 
the herringbone pattern which shows that a line of field stations 

is s h i f t e d  in one direction relative to the other lines of field 

stations. The vertical gradient data also provides a significant 

measure of quality control since this data is not influenced by the 

diurnal changes in the magnetic field strength. 

4 . 2 . 2 . 3  Uectrnmasnetic Induction (EM1 . A transmitter 

induced coil directs induced current loops into the group, which 

produce secondary fields. These secondary fields are then sensed 

or detected by the receiver coil, amplified, and stored on a s t r i p  
chart recorder or magtap&, if desired. 

EM instruments measure true soil conductivity in uniform, 
hamageneous subsurface conditions. EM units also measure apparent 

soil conductivity in layered soils. 

Measurements can be obtained from depths as deep a s  60 meters 

with these instruments. EM units are very effective for rapid site 

reconnaissance and detection of buried drums, pipes, and metallic 

type conductors. EM'S are not  limited by frozen groand, wet or dry 

s o i l s .  



 re-survey instrument calibrations are performed according to 
the manufacturers specifications and the battery has to be checked 

daily. Care is required when taking readings to hold the 

instrument at the correct orientation. when near power lines the 

meter needle has to be carefully observed so as to recognize the 
influence of power lines. It is important when taking conductivity 

readings that the coarse scale switch is adjusted such that the 
meter records near the middle of its scale. If a data logger is 
used an observer's notebook is used to record the identification of 

each line so that the integrity of coordinate information is 

maintained. 

4.2.2.4 Electromaqnetic Snundinss (Transient Soundinus). 

Transient soundings are used to obtain depths and thicknesses of 

rock strata under the sounding site. The method is valid for 

depths from about 20 feet to several thousand feet and is 

particularly suited to locating thin conductive beds. 

Pre-survey modeling is important in every geophysical method 

but is vital in Transient soundings. Such models enable the time 

on the sounding curve when the target will be observed to be 

ascertained and the power requirements of the transmitter in order 

to have data signals greater than the background noise at that 

time. In the field, care is required to maintain the receiver coil 
horizontal and to measure the background noise at the site. When 

taking data, care is also required to ensure that reliable signals 

are being recorded. This is often done by taking more than one 
data set and assessing the repeatability of the data. 

Interpretation is by computer inversion thereby assuring that the 

interpretation is consistent with the field data. 

4 . 2 - 2 . 5  Resistivity Methods. 

(a) Schlumberser ~oundinq. Distances to the electrodes 
need to be measured to an accuracy of about t'do 



percent. Resistivities are calculated at the field 
site in order to check their reasonableness ar.d 

plotted to ascertain 'that they produce a smooth 

sounding curve. Interpretation is consistent with 
the field data. One of the main difficulties with 
the method is the influence of lateral variations 

in resistivity. It is usual to conduct two 

soundings, with t h e  line of electrodes being 

orthogonal, at some of the sounding locations in 

order to assess the influence of lateral variations 

in resistivity. 

(b) Induced P o l a a z a t i o n .  Induced polarization 
measurements require an order. of magnitude, more 

sensitivity of the equipment than resistivity 

measurements, and require certain precautions when 

collecting the data. The amount of precautions 

depends on the depth of investigation and the power 

of the transmitter. If long lengths of wire are 

used then cross-coupling between the wires becomes 

significant and is minimized by keeping the current 

and potential wires separated by a few feet. In 

some cases, usually in deeper surveys, 

electromagnetic inductive coupling is a problem and 

has to be recognized. 

(c) G r a v i t a t i o n a l  Methods. Gravity meters require 

great care when reading. The meter is always read 

from the same position and care is required not to 
disturb the ground near the meter, thereby tilting 

the meter slightly. The characteristics of the 

meter have to be carefully observed so as to 

identify possible sources of reading error such as 

a distant earthquake, which often cause slow 

oscillations of the meter. Tree root movement will 



also be observed on the meter on windy days and has 
to be avoided. Reading locations near sudden 

topographic changes also are avoided if possible. 

The station elevations are surveyed for surreys 

where elevation changes-. are significant. Whether 

or not they are significant depends on the size of 

the anomaly expected. . 

(d)  Ground Penetratina Radar IGPRL. The equipment is 
set up in the field according to the manufacturers 

specifications. A preliminary test s u n e y  is 

performed to determine the scaling to be used for 

the display and printout. If a local culvert at a 

known depth is available, a traverse across this 

feature is conducted in order to calibrate the 

depth scale at the site. 

(el aectric and Nuclear Lossinq. Logging provides a 
record of the resistivities of the subsurface 

formations. Electric logging can only be performed 

in mud filled uncased bore holes. Nuclear logging 

can be performed in cased holes which precludes the 

use of electric logging techniques. Nuclear 

logging is also less sensitive to changes in water 

quality and is useful in locating clay formations 
which may be separated by sand formations 

containing salt or brackish water. 

4.2.2.6 S ~ e c i f i c  E m i ~ r n e n t  Oualitv Control Procedures. All 

geophysical instruments used by the Contractor shall be calibrated 

in accordance with the manufacturer's specified calibration 

procedures, and shall only be calibrated by personnel that have 

been trained to do so. The calibration shall be checked 

periodically to ensure accurate readings. All calibration 



procedures and pertinent information shall be documented in the ei 
field book. 

Personnel using the geophysical equipment shall be trained in 
the use and maintenance of such equipment, and shall be able to 

interpret and present the gathered data in an easily understood 
manner in charts, graphs, maps, and formal reports. It is the 

responsibility of the Contractor to ensure that the personnel 
designated to use the geophysical equipment are qualified in the 

calibration and use of the equipment, and able to gather and 

interpret the data. 

4.3 Tmes of Samples (Definitions1 

The following definitions are applicable to the collection of 

soil sediments, sludge, waste, surface water, ground water and air 

samples. These definitions are provided to enable the user of the 

document td have a clear understanding of terminology. 

definitions- are consistent with the U.S. EPA. 

4.3.1 Grab Sample 

. . 
A grab sample is an udlvidual sample collected over a period 

of time generally not exceeding 15 minutes. A grab sample is 

normally associated with water sampling. However, soil, sediment, 

liquid hazardous waste samples, etc., also may be considered grab 

samples; no particular time limit would apply for the collection of 

such samples. 

1. Grab samples are: 

o Used to characterize the medium at a particular 

instant in time; and 



o Always associated with instantaneous waste flow 
data (where appropriate). 

2. Grab sampling is conducted when: 
I 

o The water or wastewater stream is not continuous 

(e.g., batch-discharges or intennittent flow); 

o The characteristics of the water or waste stream 

are known to be constant or nearly so; 

o The sample is to be analyzed for parameters whose 
characteristics are likely to change significantly 

with time, i.e., dissolved gases,  bacteria, etc.; 

o The sample is to be collected for analysis of a 

parameter such a s  oil and grease where the 

compositing process could significantly affect the 

actual concentration; and 

o Data on maxiaum/minimum concentrations are desired 

for a continuous water or wastewater stream. 

3. Analyses for which samples for water shall always be 

collected an a grab basis or for which measurements shall 

be made in-situ include: 

PH 
temperature 
dissolved oxygen 
sulfide 
chlorine residual 
other dissolved gases 
dissolved constituents in 

field filtered samples 
(total-P, ortho-P, 
metals, etc. ) 

phenol 
oil and grease 
bacterial 
volatile organic compounds 
specific conductance 
cyanide 



4.3.2 Composite Sample 

4.3.2.1 Timed Composite. A sample containing a minimum of 

eight equal volumes, discrete samples, collected at equal time 

intervals over the compositing per iod .  A t imed composite may be 

collected continuously; they may be collected where water or 

wastewater flows vary widely and are not dampened by wastewater 

treatment units. 

w Prouortional 4 . 3 . 2 . 2  Flo Comasite. A sample containing a 

minimum o f  eight discrete samples collected p r o p o r t i o n a l  to the 

f l o w  rate over the compositing period. Flow proportional samples 

may be collected where water or wastewater flows vary widely and 

are not dampened by wastewater treatment units. 

4.3.2.3 Times and Flow P r n p o r t i ~ w l  Comuosite Samnles. The 

following guidance is given concerning the collection of composite 

samples : 

1. Composite samples are: 

o collected when average waste concentrations are of 

interest: and 

o always associated with average flow dats. (where 

appropriate). 

2. Composite sampling is used when: 

o the water or wastewater stream is continuous; 

a it is necessary to calculate mass/unit time 

loadings; or 

o analytical capabilities are limited. 



3. A timed composite shall be collected as follows: 

o continuously; or 

o constant sample volume with a constant time. 

interval between samples; 

4. A flow proportional composite shall be collected as 

follows: 

o continuously, proportional to stream flow: 

o with constant sample volume and the time between 

samples proportional to stream flow; or 

o with a constant time intenral between samples and 

the sample volume proportional to flow at time of 

sampling. 

4 . 3 . 2 . 4  Areal Comp~site. A sample cornposited from individual 

grab samples collected on an areal or cross-sectional basis. Areal 

composites shall be made up of equal volumes of grab samples; each 

grab sample shall be collected in an identical manner. Examples 

include sediment composites made up of quarter-point grab samples 

from a stream, soil samples from grid points on a grid system, 

water samples collected at various depths at the same point or from 

quarter points in a stream, etc. 

4.3.3 Split Sample (Referee Duplicate) 

A sample which has been portioned into two or more containers 

from a single sample container. Portioning assumes adequate mixing 

to assure the "split samples" are, f o r  all practical purposes, 

identical. See the QAPP f o r  f u r t h e r  information.  



4.3.4 Duplicate Samples (Field Replicates) 

Samples collected simultaneously from the same source under 

-identical conditions into separate containers analyzed by the same 

laboratory. See QAPP for further information. 

4.3.5 Reference or Control Sample 

A sample collected upstream or upgradient from a source or 

site to isolate the effects of the source or site on the particular 

ambient medium being sampled. 

4.3.6 Background Sample 

A sample collected from an area, water body, or site similar 

to the one being studied, but located in an area known or thought 

to be free from pollutants of concern. 

4.4 S~ecific Sample Collection Oualitv Control Procedures 

This subsection provides guidelines for establishing quality 

. control procedures for sampling activities. Specific guidelines 

for sample site selection, selection of sampling equipment, types 
of samples to be collected, standard sample collection procedures, 

specific maintenance and calibration procedures for sampling 

equipment, and other considerations are presented for each matrix 

later in this Section. Specific requirements for all sampling 

activities are presented in Sections 4.5 through 4.13. Strict 

adherence to all of the standard operating procedures outlined in 

this chapter form the basis for the sampling quality assurance 

program. Additional QA/QC procedures are specified in the BSAP- 

QAPP . 



4.4.1 Traceability Requirements 

All sample collection activities shall be traceable through 
field records to the person collecting the sample and to the 

specific piece of sampling equipment (where appropriate) used to 

collect that sample. All maintenance and calibration records for 

sampling equipment (where appropriate) shall be kept so that they 

are similarly traceable. 

4.4.2 Quality Control 

Field quality control samples are necessary to monitor both 

field and laboratory performance. They provide a means of checking 

the validity of the sample results. Field QC samples are described 

in the QAPP. These data will be periodically examined to determine 

if any problems are evident with specific types of media samples or 
with the procedures used by the contractor. The Quality Assurance 

Officer will advise the Project Manager of any problems encountered 

so that corrective action can be taken. 

4 . 4 . 2 . 1  Measurement of Samule Handlinq Effectiveness. The 

effectiveness of sample handling techniques will be monitored by 

utilizing presemed and unpreserved field blank samples. These 

blank samples will be prepared by field personnel. Blanks, 

including trip blanks, equipment blanks, and field blanks will be 

prepared and analyzed as described in the QAPP. 

(a) Eauisment rinsate blanks are collected as a check 
on the efficiency of the cleaning procedures for 

the sampling equipment. A sampler rinsate is 

collected by placing laboratory-grade water in 
contact with the field sampling apparatus (bailer, 

pump tubing, etc. ) after they have been cleaned. 

For example, a bailer used to sample ground water 
is cleaned in accordance with procedures listed in 



Attachment A of the BFSP, then the bailer is filled 

with reagent grade deionized/organic-free or 

distilled water. This deionized water is then 

sealed in the same type of sample container as the 
other samples, preserved in the same manner, and 

analyzed for the parameters of interest. Sampler 

rinsates are collected.at frequencies specified in 
the BSAP-QAPP. 

(b) F i e l d  blanks are collected f o r  all parameters of 

interest. A field blank is composed of the 

appropriate containers filled in the field with 
organic-free water and preserved in the same manner 

as the samples. It is analyzed along with the 

samples for the parameters of interest. Field 

blanks are collected at frequencies specified in 

the BSAP-QAPP. 

( c )  A t r i ~  blank is generally specific to VOC analysis 

and is required at the frequency of one per sample 

cooler. A trip blank is a vial filled in the 

laboratory with organic-free water that travels 

unopened with the sample bottles. These are 

submitted at frequencies specified in the BSAP- 

QAPP . 

4 . 4 . 2 . 2  Measurement of Relative Sam~linq Precision. T h e  

following duplicate sampling procedures shall be used during the 
collection of samples as a relative measure of the precision of the 

sample collection process. Duplicate grab and composite samples 

shall be collected during all site investigations and studies at 

frequencies specified in the QAPP and QAPjP.  No more than ten 

percent of all samples shall be collected in duplicate. These 

samples shall be collected at the same time. using the same 

procedures. the same equipment, and in the same types of containers 



as the required samples. They shall also be preserved in the same 
manner and submitted for the same analyses as the required samples. 

The collection of duplicate composite samples shall require the 

installation of duplicate automatic sampler setups if automatic 

samplers are used for sample collection. 

4 . 4 . 2 . 3  Measurement of S a m ~ l e  container, sample E a u i ~ r n e n t .  

and Cleanma Procedure Inteqritv. Specific quality control 

procedures are outlined in the BSAP-QAPP Section 4.0. 

4.4.2.4 Saecial Qual i tv  Control Procedures for Water Samples 

for Extractable. Pesticide. or Herbicide Oraanic Com~ounds 

Analvses. The Contractor shall submit duplicate water samples for 

extractable organic, pesticide, and/or herbicide organic compounds 

analyses from one sampling location per project. This sample 

should be collected from a location expected to be relatively free 

from contamination, since this sample will be used for laboratory 
quality control purposes. The duplicate sample should be clearly 

identified a s  "Duplicate Sample for Matrix Spike" on the sample 
label, chain-of-custody record, and on the f i e l d  logbook. 

4.5 Ground-Water Samwlinq 

4.5.1 Sampling Preparation 

Prior to the sampling event, the field personnel should be 

adequately prepared. The following items should be included for 

the field sampling: 

1) Site map, names of contacts, and access keys 

2) Water sampling logs, chain-of-custody forms, sample 

labels, waterproof-ink pen, and tape 



3 )  Sample containers (check for proper number, type, and 

preservatives), coolers, and ice 

4) Cooler custody seals 

5) Water-level measurement equipment 

6) Well purging equipment 

7) Water sampling equipment (single sample disposable 

polyethylene and Teflonm bailers) 

8 )  F i e l d  analysis (pH, temperature, specific conductivity) 

instruments and standards 

9) TeflonTY-coated cord or wire or disposable nylon rope, 

knife, and miscellaneous tools 

10) Gloves and towels 

11) Laboratory grade detergent and deionized water 

12) 5-gallon bucket 

13) Power sources f o r  pumps; i . e . ,  portable generator 

14) Filtering equipment for dissolved metals 

15) Distilled or deionized, organic free water 

16) Aluminum f o i l  

17) Plastic sheeting (ground cover) 



All equipment must be checked for proper operation. Equipment 
that will come in contact with the ground water must be properly 
cleaned before use (see Attachment A). 

Arrange for site access prior to leaving for the sample 
location. Upon arriving at the site, the field personnel should 

inform appropriate people of their presence and the approximate 

time they will be at the s i t e .  Field personnel can be apprised of 
any changes at the site of which the project manager was unaware. 

4.5.2 Well Preparation 

Upon arriving a t  the well, check the  t~ $ell for any abo~ 

damage and t h e  grout for structural integrity. Unlock and remove 

the well cap (a wrench may be- required) and allow the well water 
level to come to equilibrium with the atmosphere. New plastic 

sheeting should be placed around the well, even where a concrete 

slab is in place to prevent possible equipment contanination. 
. Clean the top of the well casing p r i o t  to purging and sampling. 

Preliminary information can be recorded on the well sampling log at 

this time. 

4.5.2.1 Ground-Water Level. Total Sounded D e ~ t h ,  and Free- 

P S o d u c t u M e a s n t s .  Procedures for measuring water level 

and free product elevations are described in the following two 

sections. 

(a) Ground-Water T,evel and Total Sounded Depth 

Measurements. The static water level and the total 

sounded depth of the well should be measured prior 

to purging and sampling well water, An electronic 

water-level indicator (M-scope) may be used for the 

water-level measurement if free product is absent 

on the interface probe. Measurements should be 



referenced to the survey point (top of well 

casing) . 

Whether or not the well has been suveyed, total depth of the 

well will have to be measured from top of casing and be recorded. 

This datum can be used to confirm that the proper well has been 

identified, if the construction specifications are available, the 

well has not filled with silt, and if the volume of standing well 

water can be accurately calculated. Record the measurements on the 

water sampling log. Prior to measuring another well, wash the tape 

with a detergent solution and then rinse with deionized water. 

Free-Product Level Measurements. Determining the 

thickness of free-product is accomplished by two 

separate measurements: depth-to-water and depth- 

to-free-product, the difference between the two 

being the free-product thickness. The measurements 

are to be made with an electronic interface probe. 

The water level will be determined, when free- 

product is present, by submerging the probe well 

below the water/ f ree-product interface and then 

determining the location of the interface by 

passing from water to free-product. 

The correction for free-product levels, made in order to 

establish the potentiometric water surface, is to be performed in 
the office. Water-table elevations should be calculated to account 

for the depression of the water surface caused by the mass of free- 

product floating on the surface. The formula for this 

determination is: 

TOC - ( D m -  [ 0 . 8 5  x PT]) 

where TOC equals the elevation of the top of casing, D m  equals the 

depth to water, and PT equals the measured product  thickness. 



Record the measurements on the well sampling log. Note: No ground 

water sample shall be collected if free-product is detected. 

4 . 5 . 2 . 2  ~uruinu the Well (General .Procedure) . After a water- 
level measurement has been taken, the- well should be purged to 

remove the standing water. If a pump is used, be sure the pump 

intake is at the top of the water column. As the water level 
drops, the pump or suction tube intake should be lowered so that 

the water in the well casing is completely and efficiently removed. 

The tube should be removed before suction has been discontinued, 

Bailing the w e l l  is acceptable; however, if a bailer is employed, 
use extreme care in lowering the bailer into the well to avoid 

I1surging" the water in the casing, which could disturb the 

formation deposits ( i . e . ,  sand) at the bottom of the well. More 

information on purging techniques and equipment is presented in 

subsequent sections. 

Three to five times the calculated standing well water volume 

is removed from the rell when purging. The volume of rell water 

(in gallons) is calculated using the following equation: 

2 v = 7.48 a r h 
where, v = volume of standing water (gallons) 

r = radius of well casing (ft) 

h = height of standing water (ft) 

Wells that recharge slowly (those not filled back to the 

static level within eight hours), should be purged completely at 

least once and then sampled after the water level has recavered 

approximately 75 percent. The rate of recharge for all wells 

should be recorded for each sampling interval. 

Deciding when the required volume of water has been purged 

from the well can be determined by directly measuring the amount 
discharged into a container of known volume or by measuring the 
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time of pumping with a calibrated pump. Flow measurement is 

preferred for submerged pumps inasmuch as pumping rates are a 

function of head. A purge pump (peristaltic or submersible) may be 
calibrated ( i . e . ,  the pumping rate may be determined) by measuring 
the time required to fill a container of known volume. Once the 

required volume to be purged and the pumping rate are known, the 
time necessary to pump the required amount may be calculated by the 

formula: 

where, T = time (minutes) 

V = volume of standing water (gallons) 

R = rate of flow (gallons/minute) 

Field water sample logs or record sheets should have a table 

of well bore volumes per linear foot for various well sizes to 
allow calculation of well volumes in the field. . 

This method shall be used only with pumps with a constant pump 

rate, such as gasoline powered or electric submersible pumps. It 

should not be used with battery powered pumps. AS the batteries 

lose their charge, the pump rate decreases so that pumping time 
calculations using initial, high pump rates are erroneously short. 

(a) purqinq ~a-ui~ment and Techniaues. Monitoring well 

purging is accomplished by using in-place 

plumbing/pumps or when in-place pumps are not 

available, by using either a peristaltic, turbine, 

bladder, centrifugal, or other appropriate pump, 
depending on well depth. A Teflonw, closed top 

bailer may be used for purging; however, bailing 
stirs up sediment in the well and tends to increase 

turbidity: thus pumping is preferred. 



Other monitoring equipment used during purging includes water 

level indicators, pH meters, thermometers, and conductivity 

bridges. (See Section 6.0, Field Analytical Procedures) 

(b) Pursins T ec hnicrues _ ( W a s  Without Plumb i n s  or Prq 
Place P'umus) . For permanently installed wells, the 

depth of water shall, be determined (if possible) 

before purging. This can be accomplished by 

attaching a weight on the end of a tape and 

lowering it into the well until it touches the 
water, or by use of a mechanical or electrical 

water level indicator (see Ground-water Level 

Measurement Techniques, Section 4.13.5) . Field 

personnel should exercise extreme caution during 

this procedure to prevent contamination of the 

well. This is a critical concern when samples f o r  

trace organic compounds or metals analyses are 

collected. 

Using pumpa to purge - When suction lift or centrifugal pumps 
are used, only the intake line is placed into the water column. To  

minimize contamination, the line placed into the water is either 

standard cleaned, Teflonw, in the case of the suction lift pumps, 

or standard cleaned stainless steel pipe attached to a hose, when 

centrifugal pumps are used. 

When submersible pumps (bladder, turbine, displacement, etc.) 

are used, the pump itself is lowered into the water column. 

Using bailers to purge - Standard cleaned, Teflon" bailers 
with new nylon rope monofilament line or cleaned Teflona coated 

stainless steel wire are lowered into top of the water column, 

allowed to fill, removed and the water is discarded. 



F i e l d  care of purging equipment - Regardless of which method 
is used for purging, new aluminum foil or plastic sheeting shall be 

placed on the ground surface around the well c a s i n g  to prevent 

contamination of the pumps, hoses, ropes, etc., in the event they 
need to be placed on the ground during the purging or accidentally 

come into contact with the ground surface. 

It is preferable that hoses used in purging that come into 
contact with the ground water be kept on a spool, both during 

transporting and during field use, to further minimize 
contamination from the transporting vehicle or ground surface. 

Purging entire water column - The pump/hose assembly or bailer 
used in purging should be lowered into the top of the standing 

water column and not deep into the column. This is done so that 

the purging will "pull" water from the formation into the screened 

area of the well and up through the casing so that the entire 

static volume can be removed. If the pump was placed deep into the 

water column, the water above the pump may not be removed, and the 
subsequent samples collected may not be representative of the 

ground water. 

To minimize cross contamination between wells, no more than 

three to five feet of hose should be lowered into the water column. 

If the recovery of the well is at least as fast as the pump rate, 

the pump may be left hanging at the initial level until an adequate 

volume has been purged. If the pump rate exceeds the recovery rate 

of the well, the pump will have to be lowered, as needed, to 

accommodate the drawdown. 

After the pump is removed from tho well, a l l  wetted p o r t i o n s  

of the hose and the pump shall be cleaned as outlined in 

Attachment A. 



a Careful consideration shall be given to using pumps to purge 

wells which are excessively contaminated with oily compounds, 

because it may be difficult to adequately decontaminate severely 

contaminated pumps under field conditions. When wells such as this 
are encountered, alternative purging methods, such as bailers, 

should be considered. 

(c) m q i n a  Techniaues - Wells with In-Place Plurabinq. 

In-place plumbing is found at water treatment 

plants, industrial water supply wells, private 

residences, etc. The objective of purging is the 

same as with monitoring wells without in-place 

pumps ; to ultimately collect a sample 

representative of the ground water. 

The volume to be purged depends on several factors: whether 

the pumps are running continuously or intermittently, how close to 
the source the sample can be collected, and the presence of any 

storage/pressure tanks between the sampling point and the pump. If 

storage/pressure tanks are present, an adequate volume must be 

purged to totally exchange the volume of water in the tank. 

(1) Continuously r u n n i n s  num~s. - ~f the pump runs continuously, 
and the sample can be collected prior to a storage/pressure 
tank, no purge, other than opening a valve and allowing it to 
flush for a few minutes, is necessary. 

If the pump runs continuously, and a storage/pressure tank is 
located ahead of the sample location, the purge must include 

the entire storage volume to be sure that a sample 

representative of the ground water will be collected. 

( 2 )  Intermittentlv runnlnq  uurnas . If the pump runs 
intermittently, it is necessary to determine the volume to be 

purged, including storage/pressure tanks that are located 



ahead of the sampling location. The pump should then be run 
continuously until the required volume has been purged. 

4.5.3 Sampling the Well 

4.5.3.1 Field Measurements. After pumping the well, a water 

sample should be collected to obtain measurements of p ~ ,  

temperature, and speci f ic  conductivity. Before obtaining these 

measurements, the field instrumentation must be properly calibrated 

with reference standards in accordance with the manufacturer's 

recommendations and procedures specified in Section 5.4. After 

calibration take the sample reading and record the values in the 
field water sampling log. 

4 . 5 . 4  Sampling Equipment and Techniques - Ground Water 

4.5.4.1 Equisment. Sampling equipment to be used by the 

Contractor will include Teflonn bailers, peristaltic pumps, and 

submersible pumps as appropriate. 

4 . 5 . 4 . 2  Sam~linq Techniuues - Wells wiS;h In- lace Plumbinq. 

Samples should be collected following purging from a valve or cold 

water tap as near to the well as possible. Samples should be 

collected directly into the appropriate containers referenced in 

Table 1 of the QAPP. 

Sample Collection - Wells Without Plumbinq. 4 . 5 . 4 . 3  

Following purging and after obtaining the field measurements, the 

well should be sampled for the parameters of interest. sampling 

should be completed within 2.0 hours of purging the well. Care 

should be exercised when selecting sampling equipment to ensure 

that the materials that make up the equipment are compatible with 

the sample parameters and also comply with state and federal 

regulatory requirements for sampling. Generally speaking, Teflona 

is preferred but stainless steel, polyethylene, or PVC may be 



acceptable. Teflonm is universally accepted by the U.S. 

Environmental Protection Agency (EPA) . 

Various types of equipment are available for sample 

collection, the most commonly used being bailers (TeflonTY, steel, 

or single sample, disposable polyethylene), submersible pumps, 

peristaltic pumps, and selected bladder pumps (provided there is no 

air contact with sample). Bottom-entry bailers will be employed to 

collect organic parameters and TeflonTY-coated stainless steel, 

disposable cables of nylon or large-diameter monofilament fishing 

line should preferably be used to lower the bailer into the well. 
If a stainless steel or TeflonN-coated cable is used instead of a 

disposable cable, the cable should be cleaned between each use. 

When bailing, new foil or plastic sheeting should be placed on the 

ground around each well to prevent contamination of sampling 

equipment in the event any equipment is dropped or otherwise comes 
in contact with the ground. 

a Stainless steel submersible pumps are readily available. Slow 

discharge rates will be set on the pump to avoid surging the well. 
However, because these pumps may aerate the sample, they are not 

acceptable for collecting volatile and semi-volatile organic 

constituents. 

A peristaltic pump fitted with Teflonn drop line is ideal for 

collecting inorganic ground-water samples but is not acceptable for 

volatile and semi-volatile organic constituents. The equipment is 

relatively inexpensive and when fitted properly the sample water 
will not come in contact with the pump. Same manufacturers offer 

variable-speed peristaltic pumps which facilitate slowing the 

discharge rate when conducting in-line filtering. 

Bladder pumps work by forcing an inert gas into a submerged 

bag or "bladder. As the bladder expands, ground water between t h e  

bladder and pump chamber is driven to the surface. Only bladder 



pumps made of ~ e f l o n ~  may be used for collecting both inorganic and 

organic constituents. Regardless of the parameter of interest, the 

gas used to drive the bladder pump cannot come in contact with the 

sample. If pumps are to be used for sample collection, intake and 
output hoses must be either cleaned or replaced between each use. 

Once ground water to be sampled 'is brought to land surface, 

the water must be placed immediately in the appropriate container; 
the appropriate container is determined by knowing the parameters 
to be analyzed. Table 1 of the BSAP-QAPP lists appropriate 

containers and recommended sample volumes for selected parameters. 
Bottle caps should not be removed until the bottle is to be filled. 

When . . sampling for volatile organic compounds (VOCs) ,  extreme 

care must be taken in order to keep aeration of the sample to a 
minimum. This is achieved by pouring the sample down the inner- 

side of the container until the vial is full and the water is 
mounding. Never remove the TeflonN lining from the cap used to 

seal the bottle because any natural oil from the skin that adheres 
to the liner might be detected in the laboratory analysis. After 

filling, invert the vial and tap the container to be sure there are 
no bubbles. If there are bubbles, remove the cap, fill it, and 

repeat the procedure. If bubbles persist, the vial may be 

defective. Bottles to hold ground water for inorganic analyses do 
not have to be dealt with in the same way, but can simply be filled 

to about 90 percent capacity and sealed. 

When samples require preservation, take care not to overfill 

the pre-preserved container. If the container needs to be 

preserved, use the appropriate preservative as listed in Table 1 of 

the BSAP-QAPP and adjust to the correct pH if a presemative has 

not already been added by the laboratory. 

If the inorganic sample is to be filtered, the filtration 

should be done immediately. Where poss ib l e ,  the procedure should 



use an in-line flow-through filter. Water samples for dissolved 
metals analyses must be filtered through a 0.45-micrometer filter: 

fiber filters are not acceptable. 

When bottle filling is complete, identify each sample 

container with a properly completed label. Labels should be filled 
out completely with data, time, sample ID, matrix, parameters to be 
analyzed, method number, preservative added, an the sampler's 

initials. The labels should be affixed to the containers prior to 

sampling. Place paired VOC vials for each sample in two Ziplock 

bags (one bag inside the other) to avoid cross-contamination and 

place the sample container in a cooler previously packed with ice. 

Water samples are not to be obtained from monitor wells that 

contain or that have contained free-product. 

4 . 5 . 4 . 4  S ~ e c i a l  Samwle Collection Procedures - Trace Orsaniq  

Comsounds and Metals. Special sample handling procedures shall be 

instituted when trace contaminant samples are being collected. All 

sampling equipment including pumps, bailers, drilling equipment, 

water-level measurement equipment, etc., which come into contact 

with the water in the well must be cleaned in accordance with the 

cleaning procedures described in Attachment A. Synthetic drilling 

mud ( e l  RevertrY) should not be used when constructing wells 

which will be used for trace contaminant sampling. Pumps shall net 

be used for sampling, unless the interior and exterior portions of 

the pump and discharge hoses can be thoroughly cleaned. Blanks 

should be collected to determine the adequacy of cleaning prior ta 

collection of any sample using a pump. Peristaltic pumps using 
Teflona tubing and a Teflonm insert can be used to collect samples 

without the sample coming into contact with the pump. This is 

accomplished by placing the Teflona insert into the opening at a 

standard cleaned gallon glass container. The TeflonN tubing 

connects the container, thereby drawing the sample into the 

container without coming into contact with the pump tubing. 



Samples for purgeable organic compounds analyses shall be collected 

with bailers. 

4.5.4.5 Swecific Sam~lina E m i ~ m e n t  oualitv Assurance. All 

equipment used to collect ground-water samples shall be cleaned as 

outlined in Attachment A and repaired, if necessary, before being 

sorted at the conclusion of field studles. All equipment shall be 

tested before being issued for field studies. cleaning procedures 

conducted in the field or field repairs shall be thoroughly 

documented in field records. 

4.5.4.6 Auxiliarv Data Collection, Water-table measurements 

from t h e  top of the well casings (referenced to National Geodetic 

Vertical Datum) in permanent wel.ls, and ground surface elevation in 

monitor wells should be made to determine the general direction of 

ground-water flow and gradient. The methodology t o  be used t o  

determine well water levels are given later under Field Physical 

Measurements section of this manual. Tracer dyes, radioactive, and 

themal detection methods can be used to determine direction and 

velocities of flow. Also, a study of the general topography and 
drainage patterns will generally indicate direction of ground-water 

flow. 

Water table measurements shall not be taken until the water 

table has stabilized, preferably 48 hours after well installation 

for permanent wells. The ground surface elevation at the wells 

should be determined by standard engineering survey p r a c t i c e s  as 

outlined i n  the section on Field Physical Measurements. 

In addition to water level measurements, the pumping rate used 

to purge a well, the volume of water i n  wells, and drillers logs 

are examples o f  auxiliary data that should be collected during 

ground-water sampling activities. This information should be 

documented in field records. Methodology for obtaining these data 

are given in the following sections. 



Temperature, specific conductance, and pH shall be measured 

each time a well is sampled. This information is generally 

obtained during the purging process to evaluate the adequacy of the 

purging procedure. In this situation, the final measurements for 

these parameters p r i o r  to sampling shall be considered the 

measurement of record for the well. If these parameters were not 

evaluated during purging, they shall be obtained prior to sampling. 

Methodology for obtaining these data are given in the section on 

Field Analytical Measurements. 

4 . 5 . 4 . 7  Samulinq of Potable Walpy Sumlies. When sampling 

potable water supplies, utmost care must be taken to ensure that 

samples are representative of the water supply being sampled. This 
is important not only from a technical and public health 

perspective, but also from a public relations standpoint. Poor 

sampling techniques may result in incorrect results (either not 
detecting a compound which is present or by contaminating the 

sample and falsely indicating a compound which is not present). If 

incorrect results are disclosed to the public, it may be impossible 

to change public opinion when correct results are reported. 

(a) Samplinq S i t e  Selection/Sam~lin~ Techniques. Even 
though the same care and techniques used in 

wastewater, ground-water, etc., sampling (including 

thorough documentation of location, date, time, 

etc.) are used in potable water supply sampling, 
there are certain additional special procedures 

which shall be used. 

When water samples are collected from wells, either by 

mechanical or hand pumping, the wells must be purged before the 

sample is collected. This procedure ensures that water in the 

fgnaticn is sampled, not the standing water in the pump o r  holding 

rank. -1s a rule of thumb, at least one volume of vater in che well 

casing and storage tank should be evacuated ( a  15-minute period is 



usually sufficient for residential wells). This also ensures that 

contaminants that might have entered the area of the tap from 

external sources are flushed away. 

Potable water samples shall be representative of the water 

quality within a given segment of the distribution network. Taps 
selected f o r  sample collection should be supplied w i t h  water from 
a serrice pipe connected directly to a water main in the segment of 

interest and should not be separated from the segment of interest 

by a storage tank. The sampling tap must be protected from 

exterior contamination associated with being too close t o  the sink 

bottom or to the ground. Contaminated water or soil from the 

faucet exterior may enter the bottle during the collecting 

procedure since it is difficult to place a bottle under a law tap 

without grazing the neck interior against the outside faucet 

surface. Leaking taps that allow water to flow out from around the 

stem of the valve handle and down the outside of the faucet, or 
taps in which water tends to run up on the outside of the lip, are 

to be avoided as sampling locations. Aerator, strainer, and hose 

attachments on the tap must be removed before sampling. These 

devices can harbor a bacterial population if they are not cleaned 

routinely or replaced when worn or cracked. Whenever a steady 

stream of water cannot be obtained from taps, a f t e r  such devices 

are removed, a more suitable tap shall be sought. Taps where the 
water flow is not steady should be avoided because temporary 

fluctuation in line pressure may cause sheets of microbial growth 

that are lodged in some pipe section or faucet connection to break 
loose. The cold water tap should be opened for two or three 

minutes or for sufficient time to permit clearing the sen ice  line; 

a smooth-flowing water stream at moderate pressure without 

splashing should be obtained. Then, without changing the water 
flow which could dislodge some particles in the faucet, the samples 

can be collected. 



Regardless of t h e  type of sample bottle being used, the b o t t l e  

cap should not be placed on t h e  ground or in a pocket. Ins tead ,  
hold the bottle in one hand and the cap in the other, keeping the 
bottle cap right side up (threads down).and using care not to touch 
the inside of the cap. Exercise care not to lose the Teflonm liner 

in certain bottle caps. Avoid contaminating the sample battle with 

fingers or permitting the faucet to touch the inside of the bottle. 

Fihen sampling for bacterial content, the bottle should not be 

rinsed before use. This may not only contaminate the bottle but 

also remove the thiosulfate dechlorinating agent (if used). When 

filling any container, care should be taken so splashing drops of 
water from the ground or sink do not enter into either the bottle 

or cap. I n  order t o  avoid dislodging particles in the pipe or 

valve, do not adjust the stream flow while sampling. 

When sampling at a water treatment plant, samples should be 

collected both from the raw water supply and after chlorination. 

Duplicate samples will always be collected for VOC and 

bacterial analyses. Single samples may be collected for 

extractable organic compounds, metals, phenol, cyanide, and 

conventional parameter analyses. The procedures given for Special 

Precautions for Trace Contamination Sampling (Section 4.1.11 and 

Section 4 . 5 . 4 . 4 )  shall always be followed when p o t a b l e  water 

supplies are sampled. 

The contractor shall always obtain the name(s) of the resident 

or water supply owner/operator and the resident's exact mailing 
address, as well as the resident's home and work telephone numbers. 
The i n f o m a t i o n  is required so that the residents or va t e r  supply 

s w n e r / o p e r a t o r s  can  b e  informed o f  the results of the samplizg 

4 . 5 . 4 . 8  Ground-Water Sanplina Probe S u r r e v .  Sampling prcbe  

surveys nay also be conducted at the PSCs  as d e t e m i n e d  appropriate 



t o  determine t h e  extent of the dissolved compound plume. The 

surveys will be conducted using a ground-water sampling probe for 

sample collection and a HNU Model 321 gas chromatograph (GC) for 

sample analysis. Details of GC operations are found in Attachment 

G of the QAPP. The samples typically are analyzed for volatile 

organic compounds. The results of theses surveys will enable 
monitor wells t o  be placed i n  locations necessary to define the 

contaminant plume boundaries. The number of sampling points, and 
their locations and depths will be discussed in the OU FSPs and 
Q A P j P s .  A description of the instrumentation, list of analyses and 

their respective detection limits, analytical methods and 

procedures (including instrument calibration and quality control 

practices) are covered in the QAPP. 

A typical probe as shown in Figure 1 is cons t ruc t ed  of  

stainless steel outer and inner tubes. The outer tube has a 2-inch 
outer diameter and is 3 ft in length with a conical point on the 

bottom. A top cap with a Teflonm seal is a t t a c h e d  to the o u t e r  

tube to receive the inner tube. The inner tube is slotted to 

function as a screen and is connected to the drilling rods by an 
adapter that seals water from the outer ground-water collection 

tube. A flange is located on the bottom of the inner tube. The 

ground-water probe is advanced to the required depth by a direct 

push of a hydraulic ram. When t h e  probe reaches t h e  a p p r o p r i a t e  

dep th ,  the drilling rods are pulled back, causing the inner tube to 

come 0u.t of the outer tube. Formation water enters the slotted 

tube and is collected in the outer collection tube. After 

collection of the ground-water sample (approximately 10 minutes), 

the drilling rods are pulled back further, wh,ich causes a f lange 

to i s o l a t e  t h e  water in the outer t ube .  The probe is then pulled 

to the surface. The outer tube can collect up t o  one liter of 

grcund water, which is mare than enough sample (40 mL) for analysis 

by the gas chromatograph. If additional ground water is necessary, 



t- STAINLESS STEEL ADAPTER: SEALS 
WATER OUT O f  OUTER TUBE 
UNTIL SAMPLER IS OPENED AT 
DESlRED DEPTH 

-314-INCH DIAMETER STAINLESS 
STEEL SCREEN. RETRACTABLE 

VALVE CLOSES OVER FLANGE 
AT BASE OF SCREEN A N 0  ISOUTES 
'HATER IN OUTEFi TUBE WHEN SAMPLEA 
IS PULLED TO SURFACE 

- FLANGE 

2-INCH OIAMET €3 STAINLESS 
STEEL T U B E  

6 STAINLESS STEEL C3NlCXL P O I N T  

NOT TO SCALE 

BASIC TiELD 
F i e :  1 SAMPLISG FUrY 

Grounbwarer Sampling Probe 
NXS JXCXZO?IVILE 
SEPTEMBES 1991 



the probe will be decontaminated and the process repeated. A t  

locations where ground-water sample points are to be taken beneath 

concrete, a four-inch coring device will be used to drill through 

the concrete prior tb using the probe. After the sample is taken, 

a grout seal will be placed flush with the concrete surface and 
marked f o r  future surveying. 

The hole formed by the ground-water sampling probe location 

will be abandoned by grouting the hole to the surface using the 
tremie method. 

Decontamination of the ground-water sampling probe is 

described in Attachment A. The probe is completely disassembled. 

Each piece is steam cleaned, rinsed with laboratory grade 

isopropyl alcohol, and finally rinsed with deionized water. The 

pieces are allowed to dry and then reassembled. In addition, the 
drilling rods will be steam cleaned. 

4 . 6  S 

4.6.1 Sampling Equipment and Techniques 

Any equipment or sampling techniques used to collect a sample 

are acceptable as long as they do not cause the integrity of the 

sample ta be violated and they do provide a sample which is 
representative of the stream being sampled. 

4.6.1.1 Water S a m ~ l i n ~  Ecrui~rnent/Techniauss. The physical 

location of the investigator when collecting a sample may dictate 

the equipment to be used. If surface water samples are required, 
direct dipping of the sample container into the stream is 

desirable. This is possible, however, only from a small boat, a 

pier, etc. , or by wading in the stream. Wading, however, may cause 

bottom deposits to rise and bias the sample. Wading is acceptable 

if the stream has a noticeable current (is not impounded), and the 



(I) samples are collected directly into the bottle while painted 
upstream. If the stream is too deep to wade or if the sample must 
be collected from more than one water depth or from a bridge, etc., 

supplemental sampling equipment must be used. 

~ e f l a n ~ '  bai lers  may be used f o r  surface water sampling, if tho 

data requirements do not necessitate a sample from a strictly 
discrete intenal of the water column. A closed top bailer with a 

bottom check valve is sufficient for many studies. As the bailer 

is lowered through the water column, water is continually displaced 
through the bailer until the desired depth is reached, at which 

point the bailer is retrieved. This technique may not be 

successful where strong currents are found, or where a discrete 

sample at a specific depth is required. 

If samples are desired at a specific depth, and the parameters 
to be measured do not require a ~ e f l o n ~  coated sampler, a standard 

Kemmerer or Van Dorn sampler may be used. The Kemmerer sampler is 

a brass cylinder with rubber stoppers that leave the ends open 
while being lowered in a vertical position to allow free passage of 
water through the cylinder. The Van Dorn sampler is plastic and is 
lowered in a horizontal position. In each case, a messenger is 

sent down the rope when the sampler is at the designated depth, to 

cause the stoppers to close the cylinder, which is then raised. 

Water is removed through a valve to fill respective sample bottles, 
With a rubber tube attached to the valve, DO sample bottles can be 
properly filled by allowing an overflow. With multiple depth 

samples, care should be taken not to stir up the bottom sediment 

and thus bias the sample. 

A plastic bucket can be used to collect samples if the 

parameters to be analyzed do not preclude it. However, the bucket 

should be rinsed twice with the sample water prior to collection of 

the sample. Also, an acid rinsed plastic bucket can be used to 

collect samples for trace metals analyses and a solvent rinsed 
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stainless steel bucket can be used t o  collect samples for trace 
organic compounds analyses. 

4.6.2 Special Sample Collection Techniques 

4.6.2.1 ounds and Metab. Since trace 
organic compounds and metals are usually found in extremely low 

concentrations in ambient waters, the possibility of contamination 
is greater than with sediment or fish. Precautions must be taken 

with sampling equipment and presertatives to ensure that 

contamination does not occur. 

Direct dipping of the sample containers is the preferred 

method of collecting surface water sample for trace levels 

pollutants analyses. If samples are to be split for enforcement or 

quality control purposes, and duplicate samples will not s u f f i c e ,  

a sufficient volume for all sample containers should be collected 

in a large glass cornpositing container and then, with mixing, be 
I 

alternately siphoned or poured into the respective sample bottles, 

This technique is not to be used for samples collected f o r  

purgeable organic compounds analysis. 

4 . 6 . 2 . 2  Puraeable Oruanic Compounds Analvses (VOC) .  Water 

samples to be analyzed for purgeable organic compounds should be 

stored in 40-mL septum vials with screw cap and TeflonTY-silicone 

disk in the cap to prevent contamination of the sample by the cap. 
The disks should be placed in the caps (TeflonTY side to be in 

contact with the sample) in the laboratory prior to the beginning 

of the sampling program. 

The vials (40 mL) should be completely filled to prevent 

volatilization, and extreme caution should be exercised when 

filling a vial to avoid any turbulence which could also produce 

volatilization. The sample should be carefully poured down the 

side of the vial to minimize turbulence. As a rule, it is best to 



gently pour the last few drops into the vial so that surface 

tensions holds the water in a sort of I1convex meniscus." The cap 

is then applied and some overflow is lost, but air space in the 
bottle is eliminated. After capping, turn the bottle over and tap 

it to check for bubbles; if any are present, repeat the procedure. 

Since the VOC vials are pre-preserved, extreme caution should'be 

exercised when the vials are used as the collection device for 

surface samples in order to prevent the loss of the preservative. 
The best procedure is to not completely fill the  vial and t o  use 

the vial cap to collect enough water to top-off the sample. When 

collecting water samples for purgeable organic compounds, duplicate 

samples should always be collected from each location. 

4.7.1 Equipment 

e The following equipment may be used for soil/sediment 

sampling: stainless steel spoons; stainless steel hand augers; 

stainless steel shovels; Shelby tubes: portable power augers 

(Little ~eaver') ; stainless steel scoops; glass pans; and drill 

rigs and associated equipment ( i . e . ,  s p l i t  spoon samplers) which 

may on occasion be rented or borrowed for special projects. 

4.7.2 Sampling Techniques 

Sampling is often conducted in areas where a vegetative turf 

has been established. In these cases a clean stainless steel 

shovel should be used to carefully remove the turf so that it may 

be replaced at the conclusion of sampling. When the soil sample is 

obtained, it should be deposited into a glass bowl for mixing (or 

compositing, if applicable) prior to filling the sample containers. 

Mixing of the soil/sediment samples for chemical analysis should be 
performed in accordance with the procedures outlined in Section 



4.8.1. If an undisturbed sample is needed, the Shelby tube sampler 

may be used. 

If practical, and at the project leader's discretion, all 

trenches or holes that were excavated for sampling should be filled 
in and the turf replaced. 

4.7.2.1 urface. S Prior to sampling, leaves, 

grass, and surface debris should be removed from the area to be 

sampled using a clean s t a i n l e s s  steel spoon or  shovel. Surface 

soil samples shall then be collected using a precleaned, s t a i n l e s s  
steel scoop or spoon. 

4 . 7 . 2 . 2  Shallow Subsurface Soil Samulinq. Shallow subsurface 

s o i l  samples may be collected by digging a hole or trench with a 

stainless steel shovel, then removing all of the loose soil and 

collecting a sample at the desired depth using a stainless steel 

spoon, a stainless steel hand auger, or a Shelby tube. 

The stainless steel hand auger c o n s i s t s  of three basic parts:  

(1) the bucket, ( 2 )  extension, and (3) handle. At the bottom end 

of the bucket are two cutting edges. The extensions are three feet 

long. When sampling deeper subsurface soil, a number of extensions 

may be joined end to end to increase the depth from which soil may 

be sampled. 

The Shelby tube is a stainless steel tube approximately 12 

inches long and 2 inches in diameter. One end of the tube has the 

edges beveled into a cutting edge. The other end can be mounted on 

an adapter which allows attachment to the end of the hand auger. 

The Shelby tube is pushed into the sail to be sampled and then 

removed. The tube can then be removed from the adapter and the 

s o i l  pushed out using a decontaminated piece of equipment such as 
the handle of a stainless steel spoon. If an undisturbed sample is 



a required, the Shelby tube with its sample intact may be shipped 

directly to the laboratory for analyses. 

4.7.2.3 Qee~er Subsurf ace Soil Sam~ligg. For deeper sampling 
using hand equipment, a stainless steel auger is used to bore a 
sampling hole until the desired depth is reached. Another clean 
auger bucket or a Shelby tube is therk used to collect the sample 

which is placed in a glass bowl. Surface debris should be removed 
from the location of the sampling hole using a clean, stainless 
steel shovel or spoon before augering operations are initiated. 

Often the depth which can be reached using a hand auger is 

limited due to the soil having low cohesion which leads to the hole 

collapsing or to the soil being very tightly packed which can make 

turning and removing the auger difficult. In cases such as these, 

a portable power auger may be used to reach the desired depth. The 

sample can then be collected as described in the previous 

paragraph. The portable power auger consists of a powered drive 

unit (hand-held) used by sampling personnel to drive crew-like 

auger flights. The auger flights should be cleaned using the same 

procedures as for the other soil sampling equipment (Attachment A). 

For safety reasons, the portable power auger should never b e  used 

with less than two sampling personnel present. 

The split spoon sampler may be used for sampling at greater 

depths. Because of its weight, the split spoon sampler is 

generally used with power equipment, i.e., drilling rig. A hollow 

stem auger is used to advance the hole to the desired depth. The 

split spoon is added to the correct length of drill rod and forced 
into the undisturbed soil by means of a 140-pound weight or hammer. 

The split spoon is retrieved from the hale and opened to reveal the 

sample. The top t w o  or three inches of the sample normally will be 

disturbed and should be discarded. The undisturbed portion should 

be placed in a glass pan by means of a clean stainless steel spoon 



or spatula. The procedure is repeated until the desired amount of 

sample is collected. The sample should then be thoroughly mixed. 

4.7.2.4 g t  s o u  

Sam~ligq. The procedures outlined in Section 4.1.11 shall be 

followed. All soil sampling equipment used for trace contaminants 
should be constructed of stainless &eel where possible. In no 
case will chromium, cadmium, or galvanized plated or coated 

equipment be used for soil sampling operations. Similarly, no 

painted equipment shall be used. All paint and primer must be 

removed from soil sampling equipment by sandblasting or other 

means, before such equipment can be used for collecting soil 

samples. 

4.7.2.5 Sol1 Samwles Collected for Purseable Orsanic 
Com~ounda Analvses. Soil samples collected for purgeable organic 

compounds analyses will be containerized w i t h o u t  mixing as soon as 

possible after sampling. The sample should be placed in the sample 

container so that no head space is left in the container after the 
container is closed. California tubes with grass ring liners will 

be incorporated into site-specific plans as needed. 

4 . 7 . 2 . 6  S-u Emipment Ouali,t:v Assurance. 

Drilling rigs and other major equipment used to collect soil 

samples shall be identified so that this equipment can be traced 

through field records. A log book shall be established for t h i s  

equipment so that all cleaning, maintenance and repair procedures 

can be traced to the person performing these procedures and to the 
specific repairs made. Sampling spoons, hand augers, Shelby tubes, 

and other minor disposable type equipment are exempted from this 

equipment identification requirement. 

All equipment used to collect soil samples shall be cleaned as 

outlined in Attachment A and repaired, i f  necessary, before being 

stored at the conclusion of field s t u d i e s .  Any cleaning conducted 



in the field or field. repairs should be thoroughly documented in 

field records. 

. . 
4.7 .2 .7  w a n  Data Collectioq. In addition to historic 

information pertaining to an area or specific site/location that 
may be available from previous investigations ( e . ,  site 

screenings, water quality, well monitoring studies, etc.) 

information and data may be obtained from various city, county, 

state, and federal agencies. 

A system of logging all pertinent data collected during 

drilling and sampling operations should be maintained. The test 

hole locations should be recorded and referenced to the site map 

and/or datum base so t h a t  each location can be permanently 

established. Samples should be accurately labeled with all 

pertinent site information at the time of sampling. See the BSAP- 

QAPP for sample labeling and field recording procedures. 

Sediment Sagglinu-S~ecial Eaui~ment/Techniaues 

To collect a sediment sample from a streamed, a variety of 

methods can be used. Dredging (Peterson, Eclunan, Ponar), coring, 
and scooping (BMH-60) are available. Regardless of t he  method 

used, precautions shall be taken to ensure that the sample 

collected is representative of the streamed. These methods are 

discussed in the following paragraphs. 

4.8.1 Dredging 

For routine analyses, the Peterson dredge is preferable when 

the bottom is rocky, in very deep water, or when the stream 

velocity is high. The dredge should be lowered very slowly as it 

approaches bottom, because it can displace and miss lighter 

materials if allowed to drop freely. 



The Eckcnan dredge has only limited usefulness. It performs 

well where bottom material is unusually soft, as when covered with 

organic sludge or light mud. It is unsuitable, however, for sandy, 

rocky, and hard bottoms and is too light for use in streams with 
high velocities. It should not be used from a bridge more than a 
few feet above the water, because the spring mechanism which 

activates the sampler can be damaged by the messenger if dropped 
from too great a height. 

The Ponar dredge is a modification of the Peterson dredge and 

is similar in size and weight. It has been modified by the 

addition of side plates and a screen on the top of the sample 
compazrtment. The screen over the sample compartment permits water 

to pass through the sampler as it descends thus reducing the I1shock 

wave." The Ponar dredge is easily operated by one person in  the 
same fashion as the Peterson dredge. The Ponar dredge is one of 
the most effective samplers for general use on all types of 

substrates. 

4.8.2 Corers 

Core samplers are used to sample vertical columns of sediment. 

They are particularly useful when a historical approach to sediment 

deposition is desired for they preserve the sequential layering of 

the deposit. Many types of coring devices have been developed 

depending on the depth of water from which the sample is to be 

obtained, the nature of the bottom material, and the length of core 

to be collected. They vary from hand push tubes to weight or 

gravity driven devices. 

Coring devices are particularly useful in pollutant monitoring 

because the "shock waveu created by descent is minimal, thus the 

fines of the sediment-water interface are only minimally disturbed; 

the sample is withdrawn intact permitting the removal of only those 

layers of interest; core liners manufactured of glass or Teflona 



can be purchased, thus reducing possible sample contamination: and 
the samples are easily delivered to the lab for analysis in the 

tube in which they were collected, The disadvantage of coring 

devices is that a relatively small surface area and sample size is 
obtained often necessitating repetitive sampling in order to obtain 
the required amount for analysis. Because it is f e l t  that this 

disadvantage is offset by the advantages, coring devices are 

recommended in sampling sediments for trace organic compounds or 

metals analyses. 

In shallow, wadeable waters, the direct use of a core liner er 

tube manufactured of TeflonTY or glass is recommended for the 

collection of sediment samples. Their use can also be extended to 

deep waters when SCUBA equipment is available. Teflonn is 

preferred to avoid glass breakage and possible sample loss. 

Stainless steel push tubes are also acceptable and provide a better 

cutting edge and higher strength than Teflonm. The use of the 

a glass or Teflonm tube by itself eliminates any possible metal 
# 

.- 

contamination from core barrels, cutting heads, and retainers. The 

tube should be approximately 12 inches if only recently deposited 

sediments (8 inches or less) are to be sampled. Longer tuhes 

should be used when the depth of the substrate exceeds eight 

inches. Soft or semi-consolidated sediments such as mud and clays 

have a greater adherence to the inside of the tube and thus can be 

sampled with larger diameter tubes. Because coarse or 

unconsolidated sediments such as sands and gravel tend to f a l l  out 

of the tube, a small diameter is required for them. A tube about 

two inches in diameter is usually the best size. The wall 

thickness of the tube should be about 1/3 inch for either Teflona 

or glass. The inside wall may be filed down at the bottom of the 

tube to facilitate entry of the liner into the substrate. 

Caution should be exercised not to disturb the area to be 

sampled when the sample is obtained by wading in shallow water. 

a The core tube is pushed into the substrate until only four inches 
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or less of the tube is above the sediment-water interface. When 
sampling hard or coarse substrates, a gentle rotation of the tube 

while it is pushed will facilitate greater penetration and cut down 

on Core conlpaction. The tube is then capped with a Teflon" plug or 

a sheet of Teflonm held in place by a rubber stopper or cork. 
After capping, the tube is slowly extracted, the negative pressure 

and adherence of the sediment keeping the saple in +he tuba. 
Before pulling the bottom part of the core above the water surf ace, 

it too is capped. 

TO help prevent contamination from direct contact between the 
sampler's hand and the upper part of the tube, a collar-type device 

should be constructed of wood and should have a circular recess to 

accept the top of the tube. The recess should have a hole in it to 

allow water to pass through when pushing the tube in, and should be 
lined with sheet Teflonm. Handle. should be attached to the sides 

Of the collar. After the tube is driven in, inpar+ a wide circular 
motion to help loosen the core f o r  easy removal; take off the 

collar devicef cap the top of the t*e (as described above); pull 

it up out of the sediment layer: and cap the bottom of the tube 

before removing it from the water. 

4 . 8 . 3  Scooping 

If the water is wadeable, the easiest and most acceptable way 

t 0  collect a sediment sample is to scoop the sediment using a 

stainless s t e e l  spoon or grain ssoop. This reduces the potential 

for ~ r ~ ~ ~ - ~ ~ n t a m l n a t i ~ n .  This method is accomplished by wading 
into the stream. and while facing upstream (into the current )  I 

scooping the sample along the stream bottom in the upstream 

direction. If the stream is too deep to wade but less than e ight  

feet deep, a stainless steel grain scoop attached to a piece Of 

conduit can be used either from the banks if the stream is narrow 
or from a boat. 
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I) -. If the stream has a significant flow and is too deep to wade, 
a BMH-60 sampler may be used. It is not particularly efficient in 
mud or other soft substrates because its weight will cause 

penetration to deeper sediments, which are not desired when 

sampling for priority pollutants. It is also difficult to release 

secured samples in an undisturbed fashion that would readily permit 
subsampling. The BMH-60 may be used for priority pollutant 

sampling provided that caution is exercised by only taking 

subsamples that have not been in contact with the metal walls of 

the sampler. 

4 . 8 . 4  Mixing 

Regardless of the method of collection, sediment (and soil) 

samples collected for chemical analysis should be thoroughly mixed 

before being placed in the appropriate sample containers. The 

sediment should be removed from the sampling device (dredge, core 
tube, scoop, etc,) and placed in a glass or Teflonm coated 

stainless steel pan, then thoroughly mixed using a stainless steel 

or Teflonn coated stainless steel spoon. The sediment in the pan 

should be scraped from the sides, corners, and bottom of the pan, 

rolled to the middle of the pan, and initially mixed. The sample 

should then be quartered and moved to the four corners of the 

container. Each quarter of the sample should be mixed 

individually. Each quarter is then rolled to the center of the 

container and the entire sample is mixed again. 

This procedure should be continued to ensure that all parts of 

the sample are mixed and that the sample is as homogeneous as 

possible before being placed in the sample containers. 

4 . 8 . 5  Special Sample Collection Techniques 

Many contaminants are partitioned more strongly to sediments 

than water: thus, if these pollutants have been deposited recently 
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and are not quickly degraded or desorbed, they are evident in the 

sediment analysis. Ideally, only Teflonn, stainless steel, or 
glass should be used in sediment sampling for priority pollutant 

analyses. The method using coring tubes., was discussed previously, 

is the preferred technique. 

In many situations when the water is deep or the only sampling 
location is from a bridge,  a dredge may be used. In these cases, 

a high grade stainless steel Ponar dredge (properly cleaned) shall 

be used to collect the sediment samples. Direct scooping of the 

streamed sediment as described in Section 4.8.3 is acceptable. 

4.9 Landfills and Hazardous waste S i t e  S a m l i n q  

Sampling procedures f o r  collecting soil, sediment, water, and 

ground-water samples at hazardous waste sites and landfills are 

identical to those given in the previous sections. The only 

difference is the degree of caution and safety precautions and 

procedures utilized for on-site samples collected from hazardous 

waste sites. Waste sampling procedures are included in the Waste 

Sampling Section. Where possible, disposable sampling equipment 

shall be used to coilect on-site samples from hazardous waste 

sites. All "hot" or fitconcentratedlt samples shall be clearly 

labeled as such when they are submitted for laboratory analyses. 
Any observations (odor, appearance, container labeling, etc.) made 

by the field team which might alert the laboratory to potential 

dangers or  provide laboratory personnel with information on 

possible constituents in the samples (high concentration, etc.) 

shall be explained on the sample label and explained verbally to 

the sample custodian or other laboratory personnel, as necessary.  

Specific Quality Control Procedures for Sampling Equipment 

All major sampling and safety equipment used during 

investigations at hazardous waste sites including barrel openers, 



safety equipment (other than disposable gear), Geiger counters, 

explosion meters, cameras, etc. , shall be numbered so the equipment 
can be traced through field records. A log book shall be 

established for all equipment, so that cleaning, maintenance, and 

repa i r  procedures can be traced to the person performing such 

procedures and to specific repairs made. Quality contra1 

procedures for certain pieces of equipment, such as pumps, soil 

sampling equipment, etc., are contained elsewhere in this manual. 

All equipment utilized to collect samples at hazardous waste 

sites shall be cleaned a s  outlined in Attachment A and repaired, if 

necessary, before being stored at the conclusion of a field study. 

In some instances, special decontamination procedures in excess of 

the cleaning procedures outlined in Attachment A will be necessary. 

These procedures will be developed an a case-by-case basis 

according t o  the specific material encountered. Provisions should 

also be made f o r  disposal of contaminated disposable equipment. a 
All equipment shall be tested before being used for field 

studies. Any cleaning procedures conducted in the field 

(Attachment A) or field repairs, shall be thoroughly documented in 

field records. 

4.10 Waste S a m i n q  

4.10.1 Pits, Ponds, and Lagoons 

For the purposes of this subsection, pits, ponds, and lagoons 

refer t o  any basin, pit, or open tank, lined or unlined, which 

contain or are suspected of containing unknown concentrated liquid 

chemical waste. This discussion does not include municipal and 

industrial wastewater treatment ponds or natural or man made 

surface water impoundments. 



4,lO.l. 1 Samrrlins T,ocations. Sampling locations within pits, 

ponds, and lagoons should yield samples which are representative of 

that section, or of the entire pit, pond, or lagoon being sampled. 

All phases in the pit, pond, or lagoon (floating solids, all liquid 

phases, and sludge) should be sampled. The only exception to this 

policy will be situations where representative samples cannot be 

safely collected or where the investigative team is attempting to 

determine worst case conditions. 

Because of the inherent dangers with sampling known or unknown 
concentrated waste, sampling personnel should never attempt to 

sample pits, ponds, and lagoons by using a boat. All sampling 

should be accomplished from the banks of pits, ponds, and lagoons, 

or from piers. Any deviation from this policy must be cleared with 

the Project Manager. 

4.10.2 Liquid-Waste Sampling 

4.10.2.1 Sam~lina Embment.  The following equipment may be 

used in collecting liquid waste samples from pits, ponds, and 

lagoons: sampling containers; sampling container affixed to a 

piece of conduit pipe; stainless-steel scoop affixed to a piece of 

conduit pipe  with tape or scoop bracket; stainless-steel spoon 

attached to a conduit pipe; peristaltic pump and vacuum jug 

arrangement; Bacon-Bomb samplers; and profile tubes for phase 

determination and possible sampling. 

4.10.2.2 - ' es. If the sampling technique 

utilized requires multiple aliquots, or if the final sample will 

consist of aliquots from several different locations in the pit, 

pond, or lagoon, all aliquots should be placed into a pyrex dish or 

large glass sample container, or other suitable cornpositing 

container, and mixed thoroughly before containerization. 



@ Floating solids can be sampled directly or with a stainless- 

steel scoop or spoon attached to a piece of conduit pipe. 

The presence of individual liquid phases can be determined by 

using a profile tube. The top liquid phase can be sampled by 

direct dipping with the sample container; dipping w i t h  the sample 

container attached to a conduit pipe, .either directly or by way of 

a fishing pole type arrangement, or dipping the sample with a 

stainless-steel scoop attached directly to conduit pipe. Other 

liquid phases can be sampled w i t h  a peristaltic pump/vacuum jug 

arrangement with the end of the Teflonm tube intake attached to a 

conduit pipe and held at the desired depth or with Bacon-Bomb 

sampler opened at the desired depth. The Bacon-Bomb sampler can be 

operated directly from the banks of pits, ponds, and lagoons or 

from piers or operated by way of a fishing pole type arrangement 
using a piece of conduit pipe. 

a 4.10.3 Sludge Sampling 

4.10.3.1 ~amulins E Q U i ~ m e n t  Available. The following 

equipment may be used in collecting sludge samples from pits, 

ponds, and lagoons: Stainless-steel ponar dredges: stainless-steel 

scoop attached to a conduit pipe; and stainless-steel push tubes. 

4.10.3.2 Samolins Techniaues. If the sampling technique 

involves multiple aliquots, or if the final sample will consist of 
aliquots from several different locations in the pit, pond, or 

lagoon, all aliquots should be placed into a PyrexN dish or ather 

suitable container and mixed thoroughly before containerization. 

Sludge samples can be collected by pushing a stainless-steel 

push tube into the sludge and emptying the tube contents into a 

Pyrexm cr other suitable container. lfEmptyinglf can include shaking 

to remove sludge or extrusion of thick or gummy sludges with a new 

wooden dowel. A disadvantage of this technique is the need for 
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multiple insertions of the tube into the sludge to collect 

sufficient sample volume. 

Sludge samples can also be collected with a stainless-steel 

ponar dredge. An advantage of this technique is that one operation 

of the dredge usually y i e l d s  sufficient sample volume for most 

sampling e f f o ~ s .  

On of the easiest methods of collecting a sludge sample 

consists of attaching a stainless-steel scoop to a piece of conduit 

pipe w i t h  either strapping tape or a scoop bracket, and dipping the 

scoop into the sludge. An advantage of strapping tape is that it 

generates less equipment to decontaminate. However, glue on the 

tape may dissolve rapidly in oily or solvent type wastes. The 

scoop bracket has a decided advantage in that it allows sampling 

personnel to adjust the angle between the scoop an the conduit 

pipe. 

Open and Closed Container sampling 

Sampling of closed containers (drums, barrels, tanks) should 

only be conducted when absolutely necessary. Whenever container 

sampling is necessary, the first priority should be the collection 

of samples from open containers since open containers generally 

present less hazard to the samplers than closed containers ( i . e . ,  

volatile components have already evaporated, extreme acute toxicity 

would probably be evident from dead animal life or vegetation 

around the site.) Closed containers must be considered as 

extremely hazardous from either the toxicity, explosion, or fire 

standpoints. Chronic toxicity may be a danger in both open or 
closed containers. 

Safety procedures for container sampling will be in accordance 

with the Health and Safetv Plaq, Appendix 1.5 of Volume 1.0. 



4.10.4.1 Stratification/Phase Seaaratioq. A problem which 

often arises in container sampling is stratification and/or phase 

separation of the container contents. When this condition occurs 

or is suspected, care must be taken to ensure that the sample 

collected is representative of the container contents. If only one 

layer or phase is sampled, this should be noted and taken into 

account when interpreting analytical 'results. For example, if a 
large tank is being sampled for PCBs and the only valve or access 

port available for sampling is at the bottom of the tank, it should 

be noted that the concentration of PCBs might be biased toward high 

concentrations, since PCBs are heavy and tend to collect near the 

bottom of a container. 

Where possible, samples should be composited with depth (i.e., 

collected throughout the entire depth of the container or at 

several different depths) to provide a representative sample. When 

a drum or cylindrical container is standing vertically, depth 

compositing provides a good quantitative estimate of the container 
content. In other cases where such containers are tipped, 

horizontal, deformed, etc., depth compositing will provide a 

representative sample at least on a qualitative basis. (Note: A 

quantitatively representative sample could be collected, but would 

require sophisticated sampling methodology involving multi-layer 

sampling and volume measurements; this is not recommended unless 

initial screening indicates it is absolutely necessary.) 

4.10.4.2 E a u i ~ m e n t .  The following equipment may be used in 
collecting waste samples from open and closed containers: a 

complete set of spark-proof tools including barrel bung wrenches, 

adjustable wrenches, etc.; a remote barrel opening device; glass 

tubes for barrel sampling; glass profile tubes for container 

sampling; Bacon-Bomb samplers for container sampling: and 

peristaltic pumps and vacuum bottle arrangements for liquid-waste 

sampling from containers. 



4.10.4.3 sam~aj5la Technimes. Closed drums, barrels, or 

other containers (including storage tanks) containing unknown 

materials or known hazardous materials should be opened only using 
spark proof opening devices. A remotely controlled device may be 

used when deemed necessary. Such a device involves the use of a 

remotely operated pneumati= wrench along with a brass pressure 

fitted bung socket. 

Samples from drums or barrels can be collected using a faur- 
foot length of glass tube. In most instances, glass tubes with a 

one-half inch or less inside diameter work best, The tube is 

inserted into the opening of the drum or barrel a s  far as possible. 
The open end is then sealed either with the thumb or a rubber 

stopper to hold the sample in the tube while removing the tube from 
the container. The sample is then placed in the appropriate 
container and the procedure is repeated until an adequate amount of 

sample is collected, Sample volume shall be held to the absolute 
minimum required for analysis. An optional method involves the use 

of a piercer valve which is inserted into the drum or barrel using 

a remotely operated hydraulic jack; however, this method should be 
used only as a last resort. Several valves may be required at 

different depths on the drum or barrel if stratification has 

occurred. The sample is collected directly from the valve. 

Other sampling procedures that include the use of automatic 

samplers, pumps, siphons, multiple valves and ports, etc. may be 

used depending on the specific container involved. These 

procedures should not be used unless it can be established that 
their use will not constitute a fire or explosion hazard. This 

determination shall be made only after field reconnaissance, 

collection of appropriate field data (explosion meter, 

photoionizer, etc.) and consideration of available t i l e  information 
on the site. 



I) Tank trucks and storage tanks containing liquid wastes are a 
special case. Samples may be collected from access ports on top of 

these tanks or trucks using the techniques outlined above. Tank 

tntcks are often compartmentalized and the investigator should 

insure that all compartments of the-. tank truck are sampled. 

Sampling from discharge valves usually found on tank trucks is not 
recommended due to potential strati.fication of tank contents. 

However, if the investigator has to sample from a tank truck 

discharge valve, the valuing arrangement of the particular tank 
truck being sampled must be clearly understood to ensure that the 

contents of all compartments are sampled. The same precautions 

apply to sampling from storage tank valves. In either case, the 

investigator must realize that samples obtained. from valves 

(pa*icularly those at or near the bottom of tank truck and storage 

tanks) may not yield representative samples. 

4.10.5 Waste Piles 

I) Waste piles may consist of sludges and solid waste, liquid 

waste mixed with soil, or any type of waste mixed with construction 

debris, household garbage, etc. Each situation presents a unique 

challenge to the sampler in the selection of an appropriate 

sampling location and technique, 

4.10.5.1 -1inu Locations. sampling locations should be 

selected which will yield a sample which is representative of the 

waste pile being investigated. The only exception of this policy 

will be situations in which representative samples cannot be 

collected safely or where the investigative team is attempting to 

determine worst case conditions. A representative sample from a 

small waste pile can often be obtained by collecting a single 

sample. The collection of a representative sample(s) from large 

waste piles, however, presents problems with both the number and 

locations of samples. For a sample(s) to be truly representative, 

a statistical approach should be used in selecting both the number 
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of samples and the location where they are to be collected. A 

discussion of statistical methods which can be utilized is given i n  

Chapter Nine, Volume I1 of the manual entitled Test Methods for 

Evaluating Soil Waste (SW-846) , Third -Edition, issued by the EPA 

Office of So l id  Waste and Emergency Response. 

4.10.5.2 -ent Available. The following equipment may be 

used i n  collecting samples from waste p i l e s :  stainless-steel hand 

augers; stainless-steel push tubes; stainless-steel shovels; 

stainless-steel scoops; and stainless-steel spoons. 

4.10.5.3 Samulina Te&nicrues. All samples collected should 

be placed into a Pyrexw dish and mixed thoroughly before 

containerization. Stainless-steel shovels, spoons, or scoops 

should be used to clear away surface material before samples are 

collected. Near surface samples can then be collected with a clean 
stainless-steel spoon. Depth samples can be collected from the 

cleared location by forcing a stainless-steel push tube into the 

pile or by augering to the desired depth with a stainless-steel 

hand auger. When the desired depth is reached with a hand auger, 

a clean auger head should be used for collecting the sample. An 

alternate method for collecting depth samples is to dig to the 

desired depth with a stainless-steel shovel or scoop and collecting 

the sample with a stainless-steel spoon. 

s 4 .10 .5 .4  sne c '  lf LC Quality Control Procedures for w Z O ~  

Errui~ment. A l l  major sampling and safety equipment used during 

investigations at hazardous waste sites including barrel openers, 

safety equipment (other than disposable gear), Geiger counters, 

explosion meters, cameras, etc. shall be identified so that this 

equipment can be traced through field records. A logbook shall be 

established for this equipment, so that all cleaning, maintenance, 

and repair procedures can be traced to the person performing such 

procedures and to specific repairs made. Quality control 

procedures for certain pieces of equipment, such as automatic 





4.11 S a m w u a  for Radionuclides 

The kinds of measurements that are required for radiochemical 

analysis are dictated by standard practices plus knowledge of the 

physical and biological behavior of radioactive isotopes in the 
environment. The amount of radionuclide material in the 

environment, the rate of dilution, the opportunities for biological 

reconcentration, and the biochemical characteristics of the 

isotopes involved all influence the kind of sampling procedures and 

protocol that are required. In general, the procedures described 
for sampling soil, surface water, and air are applicable to 

sampling for radionuclides analysis. However, these procedures are 

subject to appropriate modifications to health and safety factors 

based on the results of radiological surveys. 

4.11.1 Surface and Soil Deposition 

Various simple devices have been used for collecting samples 

of radioactive debris settling to the surface of the earth as  dry 

dust or in precipitation. If one is concerned with the possibility 

of f~od-chain contamination, such a fallout sample may be 

preferable to other forms of environmental sampling because it 

indicates the amount of contamination per unit area of ground 

surface. A simple method involver the use of a 1-ttz acetate film 

covered with a sticky substance, mounted horizontally on a frame 
about 3 ft above the ground. 

Coatings are commercially available which retain their 

adhesive properties when wet; dust particles may be entrapped 

efficiently even if contained in raindrops. Collectors of this 

type may be changed often and analyzed by reducing the acetate film 

to ash. If ashing is conducted at 500 to 550°c,  some volatile 

isotopes such as iodine and ruthenium will be lost. However, in 

most cases, these isotopes are a small fraction of the total 

activity. This method of collection, because of its simplicity, 



I) was used for many year. throughout the world in making hundreds of 

daily measurements of the fallout from weapons testing. A 

disadvantage of this method is that some of the soluble 

radioisotopes may be removed preferentially from the film by 

rainfall. Although the amount washed off is not sufficient to 

affect the total beta count of sample by more than a few percent, 
radiochemical analysis for  individual radioisotopes beeomes 

unreliable. The fallout of individual radionuclides can, however, 

be approximated from knowledge of the total beta activity if the 
age of the debris is known. 

other types of collectors have been developed that employ a 
funnel system to overcome this objective. The fallout can be 

washed from the funnels directly into flasks and then transported 
to the laboratory for radiochemical analysis, or the rainwater or 

washwater can be passed through an ion-exchange column which 

removes most of the fission products. In order to collect large 
samples of deposition, some investigators have covered entire roofs 

with plastic film and have allowed the rainwater to run off the 

roof into collection barrels. The method of choice will be 

dictated by the purpose of the sampling program and the desired 

sensitivity. 

one method of obtaining a cumulative sample of fallout is to 

collect surface soil for radiochemical analysis. Soil makes an 

excellent sampling medium, but it is unfortunately a difficult 
matrix from which to extract the radioactive substances for 

radiochemical assay. 

The problems of sampling soil have been considered in 

connection with investigation of the worldwide distribution of 

strontium-90 from weapons testing. A favorable technique includes 

selection of sites that have a good vegetative cover and which are 

nearly level. Sites subject to overwash from higher ground or 
flooding should be avoided. Soils that pack when dry should also 
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be avoided, as should sites that have a high population of worms 

that might affect the vertical distribution of isotopes. These 

criteria are particularly important where it is desired to obtain, 

by means of soil sampling, an estimate of the total amount of 

fallout in a given area. In a worldwide sampling program, an 

attempt war made to sample known areas to a known depth. This was 

done with the use of augers by which precisely dimensioned borings 

could be obtained. Multiple borings covering an area of from 1 to 
2 it2 to a depth of s i x  inches ware found to provide representative 

samples. 

Because radiochemical analysis of soils from radionuclides is 

a complicated procedures, it is desirable  to reduce the  bulk of the 

original sample to the extent practical. For many purposes it will 

suffice to sample to a depth of only one-half to one inch. 

Whether or not one removes vegetation and organic debris from 

the surface soil to be sampled depends on the purpose of the 

sampling. Where one wishes t o  estimate the amount of fallout 

deposited on a given area, the vegetation and debris should be 

analyzed along with the soil. 

Grass is an excellent medium for trapping surface fallout and 
can be used as a sensitive indicator or fallout. It is 

particularly useful if a deposit of fresh fission products is 

suspected (see Section 4.7. Soil/Sediment Sampling). 

4.11.2 ~tmospheric Sampling 

The general procedure used in sampling the atmosphere for 
radioactive particulate activity is to draw air through a filter at 
a known rate for a known period of time. The radioactivity of the 

filters may then be counted and the activity per unit volume of air 

ascertained. 



The measurement of alpha activity is complicated by the fact 

that the atmosphere normally contains natural short-lived alpha 

activity in concentrations that are usually higher than the 

permissible concentrations of long-lived alpha activity one might 

wish to measure. The natural alpha activity of the atnosphere 
tends to mask the presence of long-lived alpha emitters. 

.Fortunately, the natural alpha-emitting radionuelides in the 

atmosphere are short-lived and if one permits them to decay for six 

or eight hours, the short-lived nuclides will have decayed to a 

level which makes it possible for one to measure the presence of 

long-lived emitters. 

The beta activity of the dust normally present in the 

atmosphere is approximately the same order of magnitude as its 

alpha activity. However, the radiotoxicity of beta-emitting dust 

is very much less than that of the alpha emitters, and the maximum 

permissible concentrations in the atmosphere are correspondingly 

higher. The concentration of beta activity in the atmosphere from 

natural sources is frequently o-f the same order of magnitude as the 

maximum permissible concentration of beta-emitting isotopes, and 

for this reason a period of 24 hours before counting to permit 

decay of the short-lived natural radionuclides is desirable after 

sample collection. However, it may be ascertained immediately that 

no acute emergency exists if the beta activity that is observed is 

so low that it is difficult to differentiate from natural 

radioactivity. 

Several types of filter media are used for air sampling. 

Those most commonly used for the collection of dusts and fumes are 

either cellulose, glass, or mineral fibers. The cellulose filters 

are advantageous in that they can be dissolved in reagents or 

washed if it is desired to undertake radiochemical analysis, but 

the glass and mineral fibers tend to have a higher collection 

efficiency. Millipore filters, which are plastic membranes having 

e a very high collection efficiency for particles as small as 0.01 , 
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are also available. The uncertainties in estimating the human 
hazard from inhaling radioactive dust are so great that small 
differences of the order of 10 to 20 percent due to imperfection in 

filter performance are relatively unimportant and would not affect 

the evaluation of a given set af  data. All the commercial filter 

media, when used properly, have efficiencies that usually are mare 

than adequate to serve the purpose. 

Radioiodine released from freshly irradiated fuel is apt to 

exist in vapor form and will not be retained by filter media such 
as are suitable for dusts. Activated charcoal has been shown to be 

effective for radioiodine sampling and may be used in series w i t h  

dust filters. 

Air samplers may be fixed or portable and may be devices that 

simply collect the dust on filter papers for counting in a 

laboratory or they may be equipped with automatic counting and 
recording devices. 

Where power is available and where large samples are desired, 

a high volume air filter apparatus has proved to be very popular. 

When used without the carbon filter, the sampling rate varies from 

20 to 50 cfm, depending on the filter media used. Most standard 

units may be used at the lower flow rate with Whatman No. 41 filter 

paper, with which the pump may be operated continuously for 

approximately one hour without significant overheating. For 

continuous duty a minimum of 30 cfm of air is required: this flow 
can be achieved by using circular filters manufactured for use in 

respirators designed to provide protection against toxic fumes. 

An assembly that is widely used for remote locations is one 

which can be operated at a flow rate of 1 cfm from a battery pack 
or automobile storage battery. 



Continuous atmospheric monitors are available which draw 
samples through moving tapes and automatically count the sample 

after permitting time for decay of the natural radioactivity. A - 

continuous air sampler that is much simpler in construction draws 

air through a fixed filter which is mounted adjacent to a ~eiger- - 

Hueller counter. The radioactivity of the filter is continuously 
recorded. Provision is made to .activate an alarm when the 

radioactivity level is more or less than predetermined values. The 

latter condition would indicate a loss of flow through the filter, - 

causing its equilibrium radioactivity to drop below the expected 

level due to natural radioactivity. 

4.11.3 Surface Water Sampling 

Whether or not surface water samples should be collected on a 

routine basis would depend on the use of the water in relation to 
the quantities of radioactive substances available for 

contamination. For example, if the concentration of radioactive 
substances in the effluent is known to be well below the maximum 

permissible values permitted by the regulatory authority, there may 

be no need for water sampling. However, maximum permissible values 
are based on the concentrations that are safe for drinking water. 

It is possible far certain radionuclides to concentrate in mud and 

biota. If a stream is used as a source of drinking water, or for 
irrigation of crops, the water supply should be sampled at the 

point of intake for the water-supply system. If physical 

conditions permit, a continuous sample should be collected and 

analyzed weekly or monthly, a procedure which will serve as a check 

on the measurements made at the point of discharge into the 

waterway. 

The total beta activity of such a sample w i i l  indicate if 

additional radiochemical analysis is necessary. If the total beta 
activity of the sample proves to be less than about l o m B  C/ml, as 

should ordinarily be true, no additional radiochemistry is usually a TFS33\QAPPUPP&2.h51 4-68 



required. However, the principal isotopes contributing to the 

radioactivity of the drinking water should be identified if the 

concentration exceeds C/ml . 

Evidence of possible concentration of radionuclides should be 

sought in the muds and associated benthos downstream from the point 

of a discharge. The exact sampling point should be selected after 
some study of the characteristics of the river flow and 

sedimentation patterns, but in general, the first mud deposit 

downstream from the discharge will frequently make a satisfactory 

sampling point. The samples should be collected in duplicate or 
triplicate, depending on the observed variability. 

Whether or not additional downstream or upstream sampling is 
required would depend on the data obtained. If a build-up of 

radioactivity is being observed in the muds and benthos, then the 

sampling program should be extended to include plankton, 

crustaceans, bottom-feeding fish, and other vertebrates. 
I 

A river or stream sampling program should be carefully 

designed with respect to its statistical aspects and the particular 

ecosystem within the stream. The samples should be collected with 

knowledge of the ecological relationships that exist. All samples 

should be sufficiently replicated so that the expected variability 

of the data can be understood (see Section 4.6, Surface Water 

Sampling) . 
4.11.4 Ground-Water Sampling 

The transport of radioactive substances through soils proceeds 

at a slow rate. There is usually no basis  for concern over 

possible ground water contamination except within very short 

distances (thousands of feet) of sites of ground storage of large 
quantities o f  radioactive wastes. Surface deposition of 

radionuclides should not be expected to permeate the ground to the 



I) extent necessary to contaminant shallow or deep wells. However, 

deep wells have been known to be the source of natural 

radioactivity, principally from radium and radon. 

Contamination of ground water is more of a concern where 

radiological facilities exist that maintain a high concentration of 

radionuelides in liquid media. The danger of leakage to the 

underground aquifers becomes an issue of greater impoeance, 

especially in the instance where practices have shown this 

potential; some of these practices include: 

o use of seepage basins 

o underground injection 

o underground storage tanks and sump/drainage systems 

Ground water contamination is detected by extracting samples 

from wells drilled especially for this purpose. When contamination 

is detected; a network of wells is usually required to define the 

contaminatian plume (see Section 4.5 Ground-Water Sampling). 

A i r  Monitorins Prosram . 

To assess the potential for off-site hazardous emissions, 

ambient air samples will be collected during site investigation as 
appropriate. 

4.12.1 Preparation and Sampling Site Selection 

Prior to performing sample collection, one upwind and two 

downwind sampling sites will be selected with the aid of a 

~ualimetrics Model 2133 Windicator portable wind indicating system 

or equivalent. To document the field conditions and equipment 

operation at the time of air sample collection, the contractor will 

complete an Air Sampling Data Sheet (Figure 8 in the QAPP). 

Selection of the upwind site will be made in an attempt to 
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characterize background levels at the upwind site perimeter before 

impacting the test site. Downwind locations will be chosen to 

represent air quality at the downwind perimeter to reflect the 

quality of air impacting any potential- off-site receptors. The 

actual selection of sampling sites will be deferred until the day 

of testing at which time current meteorological data may be 

reviewed. 

By deducting upwind levels (background) from downwind 

concentrations, the true impact of the site and ambient air quality 

may be determined. Meteorological data including ambient 

temperature, soil surface temperature, barometric pressure, wind 

speed, and direction, will be recorded at 15-minute intervals 

during each test. Once testing commences, if recorded wind 

direction data indicate a shift in wind direction the test will be 

temporarily stopped to permit an assessment of the true wind 

direction. In the event that a sustained shift in average wind 

direction of greater than a 45 degree angle occurs, the sampling 

stations will be repositioned to maintain their upwind/downwind 

orientation with respect to the site. 

Currently, the use of 110 volt electrical power will be 

required at each sampling location. 

The air sampling program when conducted, should be performed 
on three individual days to adequately characterize the upwind and 

downwind concentration of the compounds to be measured at and in 

the vicinity of the site. During the test period, a collacated 

sampler will be operated, for all sample trains, once at each of 

the upwind and two downwind sampling positions for each of the 

subject compounds to permit assessment of the overall precision for 

the test procedure. A sampling duration of 4 hours for each train 
has previously proven satisfactory in providing a sufficient 

quantity of sample to achieve reasonable detection limits while 

allowing maintenance of upwind/downwind orientation with respect to 



the site. Experience has shown that the likelihood of a wind shift 
during an 8-hour sampling period is extremely high. Because these 
wind shifts are potential cause for sample network re-orientation 

or invalidation of the test, a 4-hour, rather than an 8-hour, 
sampling period was selected. The duration of the test may be 
adjusted, however, if visual inspection of filter medium during the 

test indicates aver- or under-sampling. Additionally, replication 
of air monitoring on 3-individual days provides for a statistical 
database from which to evaluate the effects of temperature, 

humidity, wind speed and direction at the site. 

4.12.2 Particulate and Metal Sampling 

Air samples for particulate matter and metals will be 

collected with General Metals Works Model GMWS-2310 ACCU-VOL high 

valume samplers. Eight-by-ten inch glass fiber filters will be 
used as the collection medium. A calibrated flow rate of 42 cubic 

feet per minute (CFM) will be maintained by the electronic flow 

controller in each unit, Samples for particulates will be 

collected and analyzed in accordance with procedures specified in 

40 CFR Part 50 Appendix B "Reference Method for the ~etermination 

of Suspended Particulate Matter in the Atmosphere." Samples for 

metals analysis will be collected and analyzed in accordance with 
procedures specified in 40 CFR Part 50 Appendix G, "Reference 
Method for the Determination of Lead in Suspended Particulate 
Matter Collected from Ambient Air," 

4.12.3 Semivolatile Organics Sample Collection 

Air samples for semivolatile organics will be collected using 
General Metal Works PS-1 PUF sample pumps (or equivalent). Four- 

inch-diameter glass fiber filters coupled to glass cartridge XAD-2 

absorbent will be used for collection of both particulate and vapor 

phase semivolatile organics. A flow rate of 3 CFM will be 

maintained for each test through the use of an in-line calibrated 
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flow orifice. Samples will be collected and analyzed in accordance 

with the specified guidelines in Method TO-13, "Compendium of 

Methods for the Collection and Analysis of Air." 

4.12 .4  Volatile Organic Sample Collection 

Air samples for volatile organics for field analyses will be 
collected with Sensidyne Model BDX34 Super Sampler pumps (or 

equivalent). Tenax and activated charcoal tubes will be the 

collection medium. A flow rate of 0.05 liters per minute will be 

maintained for each test. If GC analysis shows greater than 10 

percent breakthrough at this sampling rate, the test pit will be 

re-monitored at a lower target collection volume. 

Air samples for laboratory analysis of VOCs will be obtained 

on a Tenax adsorbent medium in accordance with applicable 

specifications ,of Method TO-1. Sample gas will be drawn at a 

calibrated flow rate through approximately 1.5 grams of precleaned 

Tenax resin contained in a 1.6 centimeter (cm) I.D. by 10 cm long 

adsorbent tube. Sample flow rate w i l l  be maintained with a 

calibrated in-line critical flow orifice. Samples collected on 

Tenax will be analyzed for VOCs by a thermal desorption purge and 

trap technique in accordance with EPA Method 5040 /8240 .  

4.13 Field Phvsical Measurements 

Field measurements of topographic features, water levels, time 

of travel, geophysical parameters, and physical dimensions may be 

required during the comprehensive water quality, hazardous waste 

and related field investigations. The scope of such measurements 

obviously depends on the purpose of the particular investigation. 

All sampling locations shall be depicted on a scaled drawing 

or a topographic or other standard map, or be referenced in such a 

manner that their location(s) are firmly established. 



Each field measurement made shall be traceable to the actual 

person making the measurement and to the field equipment used to 

make that measurement. All equipment maintenance and calibration 

records shall be kept in log books and field records so that all 

such procedures are traceable. All time records shall be kept in 

local time using the 2400 hour format, and time shall be recorded 

to the nearest five minutes. 

4.13.1 S i t e  Mapping 

4.13.1.1 Procedures. Site maps should be prepared for all 
hazardous waste site investigations and/or other investigations 

that may result in enforcement actions. Drainage patterns, 

building, storage containers/ponds, surface water bodies, paint 

source discharges, sampling locations, and other pertinent features 

should be depicted on a scaled drawing or map. Maps should be 

noted with degree of accuracy, e - g . ,  "map prepared by standard 

..... engineering topographic mapping techniquestf or Ifmap prepared by 
approximated distances." In addition, all maps should be oriented 

using a north arrow and should contain a descriptive title. Where 

appropriate, salient points (sampling points, drums, surface 

spills, etc.) may be described in a narrative to the map. Such a 

narrative should provide a location description of the salient 

point by providing a compass bearing and distance to a reference 

point, e . g . ,  " 2 5 0  feet north of Highway Bridge 44 on State Route 

4 7 .  " 

In general, maps should be accurate to with 2 10 percent of 

map scale and compass sitings should be within + 5 degrees. A 

Registered Land Surveyor will prepare the maps and sign and seal 

them. 

Enforcement-oriented investigations should include photographs 

of all sampling points and pertinent features. All photographs 

should contain information regarding date, time, PSC number, and 



name of person taking the photograph. A log of these photographs 

must be made in the field records. Presentation of the photographs 

in reports should include an orientation map as standard 

procedures. 

4.13.1.2 -. The following equipment may be used in 

preparing 
points: 

site maps and documenting the location of sampling 

Camera, 

Transit, 

Theodolite/electranic distance meter (EDM), 

Engineers level, 

Steel tape, 

Cloth tape, 

Optical tape measure, 

Rola tape, 

Compass, 

Range pole, 

Level rod, 

Stadia rod, and 

Reflector prisms. 

4.13.1.3 Snecific Ecrui~ment oualitv Control Procedures. All 

field surveying methods usingtransits, EDM, and engineering levels 

shall be made only by personnel who have been trained to use them. 

Each piece of field equipment (as appropriate) shall be 
numbered, and a log book shall be kept containing all maintenance 
and calibrations made on the equipment. The following specific 

maintenance and calibration procedures shall be used for all s i t e  
mapping equipment. 



~ransits, E m ,  and Engineering Levels -- This equipment shall: 
o be serviced and calibrated by a qualified private service 

shop every five years; 

o be checked out using procedures outlined in basic 

surveying textbooks and appropriate users manuals before 

use; and 

o be cleaned and maintained using procedures outlined in 

basic surveying textbooks and appropriate users manuals 
during field use and before being returned to storage. 

Steel and Cloth Measuring Tapas, Mechanical Rola-Tape -- The 
following procedures shall be used for all measuring tapes: 

o All measuring tapes and the mechanical Rola-tape will be 

calibrated against an Invar steel surveyors chain. Those 

steel tapes that are not within 0.10 ft per 100 ft long 

or cloth tapes not within 0.20 ft per 100 ft shall be 

discarded. The shorter carpenter-type steel tapes (6-12 

ft) shall check within 0.10 ft or they will be discarded. 

o All tapes shall be checked to see that they are not 

damaged and are clean before use and after use before 

storage. 

compass -- All compasses shall: 

o be checked for magnetic bearings by comparing them to 

Branch precision transits, and 

o be cleaned after use and before storage. They should not 

be used in or exposed to strong electrical fields. 



Level Rods, Stadia Rods, Range Poles, Reflector P r i m  -- All 
of this equipment shall: 

o be checked for warpage and/or -damage before use; and 

o be cleaned daily after use and before being returned to 

storage. 

Ground Elevation Surveys (Vertical Control) 

Standard engineering leveling techniques to be used by the 

Contractor or- Subcontractor will be as described in basic 

surveying textbooks establish the methodology for providing 

vertical control. Datum for elevation control is the National 

Geodetic Vertical Datum (NGM), established by the U.S. Coast and 

Geodetic Survey. Bench marks of known elevation will be used. If 

no bench mark is located in the vicinity, a bench mark will be 

established -on a permanent location, e . g . ,  bridge wingwall, 

foundation, or comer post. The location of all bench marks used 

shall be shown on the site sketch map. When practical, elevation 

surveys should be conducted to form a circuit. That is, the survey 

line should close back to a bench mark. Third order accuracy 

should be obtained on all level circuits. Third order accuracy is 

defined by the formula 0.05 foot (miles"2) . That is, on a mile 

circuit, the closure should be within 0.05 ft. 

Length of site shall not ordinarily exceed 250 ft with turning 

point back shots and fore shots deviating no more than 50 it from 

one another. 

4.13.3 Bathymetry 

Recording fathometers are used to provide bathymetric traces 
of water depths. Because water depths are time dependent 

(especially in tidal areas), the date and time of all traces should 



I, be noted. Operation manuals provide operation and calibration 

procedures to be followed. In particular, tide and draft 

adjustments provide datum calibration in regard to the respective 

tidal amplitude and sensor probe depth. -.All traces should be noted 

with transect description, chart speed, direction of travel, and 

pertinent reference points and then indexed to a site map. When 

working in tidal areas, a water stage recorder should be positioned 
to provide a histogram of water levels to correlate w i t h  the 

bathymetric trace. (During the initial setup of each survey, the 

fathometer calibration should be checked against a field 

measurement of water depth made using a graduated sounding line.) 

4.13.3.1 Eauiament. The following equipment may be used for 

bathymetric surveys: 

o recording fathometers; 

o water level recorder and/or referenced gaging station ( s )  r 
and 

o calibrated sounding line(s). 

4.13.3.2 S ~ e c i f i c  EaUi~ment Oualitv Control Procedures. All 

equipment used for bathymetric studies shall be nunbered and a 

record shall be kept of all maintenance and calibration procedures. 

The following procedures shall be used to maintain and calibrate 

bathymetric measurement equipment. 

(a) Fecordinq Fathometers -- These fathometers shall: 

o Be calibrated and maintained according to the 

manufacturerts instmctions before use. The chark 

speed should be checked against a reliable time 

source before the instrument is sent to the field; 



o Be checked daily in the field against a field 

measurement of water depth utilizing a calibrated 
sounding line: and 

o Be cleaned daily after use and prior to being 

stored. 

d i m  TLne (b) Soun s -- All sounding lines will be 

calibrated against a steel surveyors tape and shall 

be accurate +3 percent. 

4.13.4 Surface Water Stage/Tape Downs 

4.13.4.1 Proc~dures. Water level recorders provide a time 

series record of water levels. where possible, these instruments 

should be referenced to National Geodetic Vertical Datum (NGVD) . 
All water level tracings should be noted with beginning and ending 
date and time, site location, stage scale, and time scale and user. 

Standard USGS staff gages should be employed at each water level 
4 

recorder site to provide a reference and check on the recorder 

trace. Water stage should be recorded to the nearest 0 . 0 1  foot 

where possible. 

Tape downs provide instantaneous water stage a s  referenced t o  
a known elevation. An engineering tape is fashioned with a plumb 
bob to measure from a bridge deck or other reference po in t  t o  the 

water surface. The plumb bob provides weight for the tape as well 

as providing a discernible contact with the water surface. All 

measurements should be noted to the nearest 0.05 foot accompanied 

by a date, time, and station location. The exact reference or 
point that a tape down is measured to s h a l l  be permanently marked 

an the reference (wing wall or bridge rail by etching a reference 

with a chisel, etc.) and a complete description of the reference 

shall be made in the field records. 



Both o f  these procedures (water stage and tape downs) are 
predicated upon accurate reference to established measuring points. 

As mentioned above, the NGVD is an established datum that provides 

correlation of water surface recording to engineering structures 

(bridge, wing walls, sea wall caps, clarifier cat walks, etc.) . 
When recording water level dynamics in relation to a particular 

flow device, the datum is established in relation to the flow 

device reference point. Rectangular and V-notch weirs, for 

instance, are proportional to the water level referenced to the 

weir crest or, in the case of partially filled pipes ,  the flow rate 
is proportional to the depth of flow. Therefore, when employing a 

water level recorder or tape down on primary flow devices the 

reference or datum is the weir crest or in the case of pipes, the 

invert. 

4.13.4.2 Eminrnent. The following equipment may be used for 

surface water stagepape down measurements: 

I, 
o Stevens Stage Recorder(s); 

o Flow Meter(s) and Recorder; 

o USGS Staff Gage (s) ; and 
o Weighted steel measuring tapes. 

4.13.4.3 -~ment Oualitv Control Procedures. A 

log book will be kept of all equipment used for making water 

stage/tape down measurements. The following maintenance and 

calibration procedures should be used (as appropriate) and recorded 

in the log book for all equipment used for water stage and tape 

down measurements. 

(a) Stase R e c u d e r s  -- Stage recorders shall: 
1) Be maintained according to the manufacturer's 

instructions. Once yearly, each unit should be 

operated, and the time scale should be adjusted to 



read within two percent of full scale. Once 

yearly, the recorders should be bench checked by 

moving the recording mechanism velrtically. The 

units must be accurate .and record to w i t h i n  0.01 

foot of the Invar steel surveyorls chain. 

Be checked in the fieid by comparison w i t h  a staff 

gage. During field measurements, the vertical 

accuracy shall check w i t h i n  0.05 foot, and 

Be cleaned and maintained before storage. 

Be checked on receipt from the vendor. Any staff 

gage not accurate to within 0.01 foot when compared 

with the Invar steel surveyorls chain should be 

discarded. All staff gages will be appropriately 

marked upon calibration. 

Be checked for damage, warpage, legibility, etc., 

before use. Any damaged or illegible staff gages 

should be discarded. 

Be cleaned after use before being stored. 

M t e d  Steel Measurina Tapes -- Weighted steel 

measuring tapes shall 

Be calibrated against the Invar steel surveyor's 
chain. The calibration shall be within 0.01 foot 

per 10 feet of length. 

Be checked for damage 

should be recalibrated 
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before use; damaged tapes 

or discarded. 



3) All weighted tapes shall be cleaned after use 

b e f o r e  being stored. 

4.13.5 Ground Water Level Measurement 

The measurement of ground water level in wells is frequently 
conducted in conjunction with ground' water sampling. Data fro= 

such measurements are needed to determine the I1freel1 water surfa.ce 
and can be used to establish ground water gradients, and 

ultimately, the direction of ground water flow. 

Total well depth measurements, along with ground water level 

measurements, are necessary to determine the volume of water in a 

well casing prior to purging the well during ground water sampling. 

All ground water level measurements shall be made in reference 

to an established reference point on the well casing. This 

reference point shall be documented in field records. To be useful 
-. ..- for establishing ground water gradient, the reference point should 

be tied in with the NGVD. An arbitrary datum common to all wells 

in a group could be used for an isolated group of wells if 

necessary. All ground water level measurements shall be made and 

recorded to the nearest 0.1 foot. 

4.13.5.1 Specific Ground Water Level Measurins Teckniaues. 

Measuring the depth to the free ground water surface can be 

accomplished by the following methods: 

(a) Weishted Tape -- This method is the same as  the 

'*bell sounderu except any type of weight can be 

used to fasten to the tape measure. 

(b) Chalked TaDe -- chalk rubbed on a weighted steel 
tape will discolor or be removed when in contact 

with water. Distance to the water surface can be 



obtained by subtracting the wet chalked length from 

the total measured length. The tape should be 

withdrawn quickly from the well because water has a 

tendency to rise up the chalk due to capillary 
action. A paste called lWNational Water Finder," 

(manufactured by the Metal Hose and Tubing Company, 

Dover, New Jersey), may be used in place of chalk. 

The past is spread on the tape the same way as the 

chalk, but the portion of the tape that gets wet 

turns red. 

(c) m r i c  Water T,evel Indicatou -- This instrument 
consists of a spool of dual conductor wire, a probe 

attached to the end, and an indicator. When the 

probe comes in contact with the water, the circuit 

is closed and a meter light and/or buzzer attached 
to the spool will signal the contact. Penlight 

batteries are normally used for a power source. 

4.13.5.2 n l  Well D e ~ t h  Eeasurem~nt . The weighted tape, 

chalked tape, or electric water level indicators described above 

can be used to determine the total well depth. This is 

accomplished by lowering the tape or cable until the weighted end 

is f e l t  resting on the bottom of the well. In deep wells (greater 
than 80 feet) , where the weight of the length of tape or cable 
lowered into the well is approximately equal to or greater than the 

weight of the weight at the tape or cable end, it can be difficult 

to determine when the bottom of the well is reached. All total 

well depth measurements must be made and recorded to the nearest 

0.1 foot. 

4.13.5.3 F a u i ~ m e n t .  The following equipment will be used Tor 
ground water level and total well depth measurements: 



0 weighted steel measuring tapes, and 

o electric water level indicators. 

4.13.5.4 Specific Oualitv Control Procedures. All devices 

used to measure ground water levels shall be calibrated against the 

Invar steel surveyor's chain. These devices shall be calibrated to 

0.01 foot per 10 feet length. ~efore each use, these devices shall 

be prepared according to the manufacturer's instructions (if 

appropriate) and checked for obvious damage, These devices should 

be rinsed after use as described in Attachment A, and also before 

being used in the next well to be measured. All calibration and 

maintenance data shall be recorded in a log book. 

4.14 Soil-  as Survey 

A soil-gas survey will be conducted at the Oil and Solvent 

Disposal pits Area and the residential housing area to investigate 

the potential for contaminant transport and human exposure via 

soil-gas migration through the vadose zone. Sixty soil-gas probes 

will be installed during the investigation. Eleven permenant 

sample probes will be installed along the western and northern 

periphery of the f amily housing area. The sample and analysis plan 

for the soil gas contained in Attachment B describes the details 

for the probe designs, sample collection, sample analyses, and 

field quality assurance and quality control. 
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Revision 1 

Table 1. Specific Field Analytical Met 

Analyt ica 
Parameter Method 

Temperature Mercuryfilledglass, 
mechanical dial-type 
thermometer, or 
thermistor with 
e lec tronic  
readout. 

Portable field pH 
meter 

electr de 

Specific Self-contained conduc- 
Conductance tivity meter, Wheat- 

stone bridge type, or 
equivalentwith auto- 
matic temperature 
compensation to 25'~ 
or "dial int1 tempera- 
ture compensation. 

Foxboro OVA 128 

Volatile Photovac-PID 

Compounds 



SAMPTZ HANDLING AND FIRJiD ANAfrYSES 

Requirements for sample handling and field analyses 

beyond those previously described in Section 4.0 are presented in 

the sections below, 

le Container Selectjoq 

Procedures for selecting appropriate sample containers are 
described in the BSAP-QAPP Section 4.1.2. Sample containers f o r  

each method including sample volumes, container type, preservative, 

holding times, and detection limits are presented in Table 1 of the 

BSAP-QAPP. 

5 . 2  S a m l e  Container Labelinq 

Procedures for sample container labeling are described in the 

BSAP-QAPP in Section 5.2. The sample identification system also is 

described in Section 5.2 of the QAPP and Sec t ion  3.0 of this BFSP. 

Sample labels are necessary to properly identify the samples. 

Each sample container must have a sample label. Sample labels 

should be filled out in waterproof ink and it is recommended that 
clear tape be placed over the label. The label must include the 

following information: 

I) Sample identification number 

Initials of c o l l e c t o r  

3) Date and time of collection 

4 ) Proj ect number (as appropriate) 

5 )  Analysis needed (parameters and method) 
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6) Sample matrix (ground-water, surface, water, soil, 

sediment, etc. ) 

7) Preservative 

. . 
5.3 m - o f - C u s t o d v  C ' Procedures and, S h ~ a u l n s  

The possession of samples or other physical evidence shall be 
traceable from the time they are obtained until they are introduced 

as evidence in legal proceedings. 

The Chain-of-Custody Record is used to record the custody of 

all samples or other physical evidence collected and maintained by 

field personnel. 

A Chain-of-Custody Record must be filled out completely (see 
Section 5.3 of the BSAP-QAPP) . This document is necessary to track 
sample possession from time of collection to laboratory analysis. 

Information on -this form must include: 

Project identification or location 

Shipping container ID number 

Sampling personnel 

Sample identification number 

Datepime of sampling 

Parameters to be analyzed and methods of analysis to be 

employed (see Table 3 of the QAPP) 

Description of sample containers and number 



Presenration of persons involved in chain-of-custody 

Signatures of persons involved in chain-of-custody and 
the dates and t i m e s  of possession 

Delivery method (attach shipping bill) 

The remarks column at the bottom of the form is used to 
record air bill numbers or registered or certified mail 
serial numbers. 

Chain-of-Custody Record is a serialized document. Once 

this record is completed it becomes an accountable document and 

must be maintained in the project file. QC procedures for chain- 

of-custody are described in the BSAP-QAPP in Section 5.3 and 5.4. 

5.3.1 Field Custody Procedures 

I 

To simplify the Chain-of-Custody Record and eliminate 

potential litigation problems, as few people as possible 

should handle the sample or physical evidence during the 

investigation or inspection. 

The contractor field personnel are responsible for the 

care and custody of the sample collected until they are 

properly and formally transferred to another person or 

facility . 
Sample labels shall be completed for each sample, using 

waterproof, indelible ink. 

All samples must be documented by field sampling 

personnel in bound field logbooks. 



(5) A Chain-of-Custody Record will be completed in indelible 

ink for all samples or physical evidence collected. A 

separate Chain-of-Custody Record will be utilized for 
each final destination or laboratory utilized during the 

inspection or investigation. 

( 6 )  During the course and a t  the end of the field work, the 
project leader or f i e l d  investigator determines whether 

these procedures have been followed, and/or if the 

collection of additional samples are required. 

(7) If chain-of-custody is required for documents received 

during investigations, they should be placed in large 

envelopes and the contents should be noted on the 

envelope. The envelope shall be sealed and a custody 

seal placed on the envelope such that it cannot be opened 

without breaking the seal. A Chain-of-custody Record 

shall be maintained for the envelope. Any time the seal  

is broken, that fact shall be noted on the Chain-of- 

Custody Record and a new seal affixed. The information 

on the seal shall include the field investigator's 

. signature, as well as the date and time of sealing. 

(8) Other physical evidence such as video tapes or other 

small items shall be placed in ZiplocN bags and a 

custody seal should be affixed so that the bag cannot be 
opened without breaking the seal. A Chain-of-Custody 

Record shall be maintained for items in the bag. Any 

time the seal is broken, a new seal shall be affixed. 

The information on the seal should include the field 

investigator's signature, as well as the date and time of 

sealing . 



5.3.2 Transfer of custody and shipment 

(1) All physical evidence or sample sets shall be accompanied 

by a Chain-of-Custody Record. When transferring the 

possession of samples, the individuals receiving the 

samples shall sign, date, and note the time that they 

received the samples on the form.  his form documents 
transfer of custody of samples from the field 

investigator to another person, to the laboratories, or 

other organizational elements. 

(2) Samples shall be properly packaged for shipment and 

delivered or shipped to the designated laboratory for 
analyses (Attachment B) . Shipping containers shall be 

secured by using nylon strapping tape and custody seals. 

The custody seals shall be placed on the container so 
that it cannot be opened without breaking the sea l .  The 

seal shall be signed, dated, and the time recorded by the 

field investigator. 

( 3 )  When samples are split with a facility, state regulatory 
agency, or other government agency, the facility, state 

regulatory agency, or other government agency 

representative shall sign the Chain-of-Custody Record. 
The only exception is that a Receipt for Samples form 

will be used for RCRA and CERCIA samples as required by 

the appropriate regulations. 

( 4 )  All samples shall be accompanied by the chain-of-Custody 

Record. The original and one copy of the record will be 

placed in a plastic bag inside the secured shipping 
container if samples are shipped. One copy of the record 

will be retained by the field investigator or project 
leader. The original record will be transmitted to the 

field investigator or project leader after samples are 
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accepted by the laboratory. This copy will become a part  

of the project file. 

(5) If sent by mail, the package shall be registered with 

return receipt requested. If sent by common carrier, a 

Bill of Lading (BL) or Air Bill should be used. Receipts 

from post offices, copies of BLs,  and Air Bills shall be 

retained as part of the documentation of the chain-of- 

custody. The Air Bill number, BL number, or registered 

mail serial number shall be recorded in the remarks 

section at the bottom of the Chain-of-Custoay Record. 

F i e l d  Analvtical Procedures 

Field analytical equipment shall be sui table  for the analys i s  
required and shall be properly calibrated. In addition to being 
accurate, field analyses must be conducted on a sample which is 
representative of the source from which it was collected. 

Therefore, the type of sample and location of the sampling site are 

critical. 

The specific field analytical techniques that may be used are 

listed in the following Table 1 and the specific procedures for 
each analytical technique and field test are presented in 

subsequent sections. 
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Table 1. specific Field Analytical Methods 

Analytical 
Parameter Method Ecruipment 

Temperature Calibrated glass (mercury) Mercuryfilledglass, 
dial (mechanical), or mechanical dial-type 
electrometric thermometer thermometer, or 

thermistor with 
electronic 
readout. 

Electrometrically using a Portable field pH 
glass electrode in combina- meter 
tion w i t h  a reference 
potential or a combination 
electrode 

Specific Wheatstone bridge type o r  
Conductance equivalent meter corrected 

to 2 5 ' ~  

Self-contained conduc- 
tivity meter, Wheat- 
stone bridge type, or 
equivalentwith auto- 
matic temperature 
compensation to 2 5 ' ~  
or "dial inM tempera- 
ture compensation. 

Organic 
Vapor 

Organic Vapor Analyzer 
Flame Ionization Detector 
(FID) 

Foxboro OVA 128 

Volatile 
Organic 
Compounds 

Gas Chromatography - PID 



basis for later written reports, language should be objective, 

factual, and free of personal feelings or other terminology which 

might prove inappropriate. Once completed, these field logbooks 

become accountable documents and must-- be maintained as part of 

pro j ect files. 

5.6 pe~arture from Site 

The On-Site Coordinator will be notified prior to any person 

leaving the S i t e .  Access keys or other items loaned while at the 

Site will be returned, work areas cleaned of disposable items, and 

well caps secured and locked. 



a 
5 . 5  Records 

Proper record keeping ensures that there is complete 

documentation on all phases of f i e l d  sampling and sample handling. 

Fie ld  personnel shall use only bound field logbooks for the 

maintenance of f i e l d  records. Looseleaf forms for  sampling legs 

( i . e .  soil/sediment logs, water-sampling logs, etc.) may be used in 

conjunction w i t h  the field logbook, These forms should be bound 

during the data validation process as described in  the Data 
Analysis Plan. 

Field logbooks will be dedicated to individual OUs.  The OUs 

name will be entered on the inside front cover of the logbook. All 

entries will be dated and time of entry recorded. At the end of 

each day's activity, or entry of a particular event if appropriate, 

a diagonal line will be drawn at the conclusion of the entry and 

initialed by responsible personnel indicating the conclusion of the 

entry or the days activity. 

All aspects of sample collection and handling as well as 

visual observations shall be documented in the field logbooks. All 

sample collection equipment (where appropriate), field analytical 

equipment, and equipment utilized to make physical measurements 

shall be identified in the field logbooks as outlined in previous 
sections of this manual. All calculations, results, and 

calibration data for field sampling, field analytical, and f ieEd 

physical measurement equipment shall also be recorded in the field 

logbooks. All field analyses and measurements must be traceable i.n 

the specific piece of field equipment utilized and to the field 

investigator collecting the sample, making the measurement, or 

analyses. 

All entries in field logbooks shall be dated, shall be 

legible, and shall contain accurate and inclusive documentation of 

an individual's project activities. Since field records arc the 
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nearest ten units for readings under 3 
1,000 umhos/cm and the nearest 100 units 

for readings over 1,000 umhos/cm. 

c. Record the actual sample temperature when 

the measurement is made. Convert the 

meter reading to specific conductance at 

25'~ using the information in the 

manufacturer's instruction manual. 

. . 
Prec l s lon  and Accuracv. Beckman Model RB-6 

conductivity meter has an accuracy of + 2 

percent of reading. With satisfactory 

equipment, results within 1 percent of the 

true value should be obtained.  

References 

Standard Methods for khe ~xarnination of Water 
and Wastewater, 15th sdition, p .  70, ~ethod 

205 (1980). 

Annual Book of ASTM Standards, Part 31, 

"Water," Standard D1125-64, p. 120 (1976). 

Nethods for Chemical Analvsis of Water and 

Wastes, US-EPA, 120.1 (1979). 

Dstruction Manual, SoluBridqem RB-6 ,  Beclman 

Instruments, Inc., Rev. January 1982. 

4.1.4 portable Gas Chromatosrauhv. Standard Operating 

Procedures f o r  the Analysis of  Volatile Organic Compounds with a 

Photovac 10S50 Portable Gas chromatograph are included i n  
Attachment G of the QAPP. 
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(f) -for Measurl 'nu specific Conductance 

(1) Scme and ~ ~ e l i c a t i o r l .  This method is 

applicable to ground, surface, and saline 

waters, as well as domestic and industrial 

wastes. 

a. The specific conductance of a sample is 

measured by use of a self-contained 

conductivity meter, Wheatstone bridge- 

type, or equivalent. 

b. Samples are preferably analyzed at 2 5 ' ~ .  

If not, temperature corrections are made 

and results reported at 2 5 ' ~ .  

(3) Test Procedur~ 

a. Follow instructions manual for Bechan 

SoluBridgem Model RB-5/RB-6 field 

conductivity meter or specific 

instructions for any other conductivity 

meter used. 

b. Check the meter with two standard 

solutions of 100 and 1,000 umhos/cm. If 
the meter does not read within one 

percent of the standards, determine what 

the problem is and correct it before 

proceeding. Most field instruments read 

conductivity directly: with those 

instruments, follow the manufacturer's 

instructions. Report the results to the 



Procedure No. 501 ,  pH Measurement in Tlow In- .' 
Strensth Solution%, Orion Application 

Information, Orion Research Incorporated. 

(a) W r n e n t  -- A portable specific conductance meter, 
Wheatstone bridge type or equivalent should be 

used. 

(b) m a e c t i o n  and Calibrat ion -- Each conductivity 

meter shall be checked before every field trip. 

Batteries shall be checked, and conductivity cells 

shall be cleaned and checked against known 

conductivity standards (XCl) . 

(c) Field Calibration -- Before using in the field, i 

check instrument daily with known standards. Refer I)' 
to the instrument instructions for temperature- 

conductance calculations. Duplicate field analyses 

should agree within 2 10 percent. 

(d) Calibration and R e ~ a i r  Records -- A logbook shall 
be maintained with all specific conductance meter 

property numbers. All repairs and calibrations 

shall be noted. The logbook shall include all 

calibrations and repair information along with the 

name of the person making the repair. 

(e) Reuortina Units -- Results should be expressed in 
micromhos/centimeter (umhos/cm) corrected to 2 5 ' ~ .  

Results should be reported to the nearest ten units 

for readings under 1,000 umhos/cm and the nearest 

100 units for readings over 1,000 umhos/cm. 



n. Turn the slope indicator until the arrow 
of the temperature compensator points to 

the temperature of the solution. 

o. Place the electrode into the sample, 

swirl and read pH value, In case of low 

specific conductance and meter drift, add 

1 mL of 1M KC1 so lut ion  to each 100 mL of 

sample, s w i r l  sample and read pH, 

p. T u q  off meter after last reading. 

q. Rinse electrode and store in rubber cap 
with distilled water. 

( 8 )  Precision and Accuracv . Under normal 

conditions, the accuracy is + 0.1 pH unit. 

(9) References 

Stan dard Meth ods f o r  the Examination of 

Wastewater, 15th Edition, p. 402, Method 423 

(1980). 

Instruction Manual for Models 399 A/P,  399 

Analog pH Meter, Orion  Research Incorporated, 

1 9 8 3 .  

Annual Book of ASTM Standards, P a r t  31, 

"Water," Standard 01293-78(B). 

Methods for Chemical Analysis of Water and 

Wastes, US-EPA, 150.1 (1979). 



Turn calibration control until the meter 
Y 

needle points to the pH value of the 

buffer. 

Remove the electrode from the pH 7 buffer 

and rinse with distilled water. 

Place electrode into the second pH buffer 

solution (pH 4 or pH 10) . 
Turn the temperature compensator knob 

until the meter needle points to the pH 
value of the buffer solution (pH 4 or pH 

10). 

Measure the temperature of the second 

buffer solution. 

Turn the slope indicator until the arrow 

of the temperature compensator points to 

the actual temperature of the buffer. 

The percent of the theoretical slope can 

be read on the slope scale. A slope of 

less than 90 percent may be caused by a 

defective electrode or contaminated 

buffer. If a slope of less than 90 
percent is obtained, correct the problem 

before proceeding. 

Remove electrode from buffer and rinse 

thoroughly with distilled water. 

Measure the temperature of a fresh grab 

sample. 



sample or in-situ until values differ by 

no less than 0.1 pH unit. Two or three 

volumes are usually sufficient. 

g. In the case of low specific conductance 
samples, such as encountered w i t h  some 

ground waters, add 1 mL of 1M potassium 

chloride solution per 100 mL of sample 

and follow steps e and f. 

h. When the meter is moved to another 

sampling location, recheck the meter 

calibration by inserting the probe into 

the pH 7 buffer solution and follow steps 

7F through 7L (below). 

-ration Method for Most F i e l d  pH Meters 

a.  Check sample w i t h  pH paper t o  determine 
proper pH buffer range. 

b. Turn on pH meter and check battery. 

c. Turn function switch to pH position. 

d. Select two buffer solutions (based on pH 

paper reading) ; one buffer solution shall 
be pH 7. Choose a second buffer so that 

the two bracket the anticipated sample 

PH 

e. Place pH electrode into pH 7 buffer 

solution. 



b. Each meter/electrode system must be 

buffered at a minimum of two points that 

bracket the expected pH of the samples 

and that are approximately three pH units 
or more apart. Approximate pH values may 

be obtained, by using multi-range pH 

paper. 

( 6 )  T e s t  Procedurg 

Allow the meter to equilibrate to ambient 

temperature when it is removed from a 

field vehicle. 

Buffer the meter at the temperature of 

the buffer solution as outlined above in 

Section 5. 

If the sample temperature differs more 

than 2 " ~  from the buffer solutions, 

adjust for the temperature differences. 

Thoroughly rinse the electrode with 

distilled water. 

Immerse the electrode in-situ when 

possible or in a grab sample. S w i r l  the 

electrode -at a -constant rate until the 
meter reading reaches equilibrium. The 

rate of stirring used should minimize the 

air transfer rate at the air-water 

interface of the sample. 

Note and record sample pH: repeat 

measurement on successive volumes of 
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Errors due to the presence of sodium at 

pH levels greater than 10 can be reduced 

or eliminated by using a "low sodium 

error1' electrode. 

Coatings of oily material or particulate 

matter can ' impair electrode response. 

Remove these coatings by gentle wiping 

with a laboratory tissue followed by a 

distilled water rinse. 

Temperature effects on the electrometric 

measurement of pH are controlled by using 

instruments h a v i n g  temperature 

compensation or by calibrating the 

electrode meter system at the Eemperature 

of the samples. 

Poorly buffered solutions with law 

specific conductance values (less than 10 

umhos) may cause fluctuations in the pH 

readings. Equilibrate electrode by 

immersing in several portions of sample 

before taking pH measurement. 

peasents. Secondary standard buffer solutions 

(pH 4, pH 7 ,  and pH 10) purchased from 

commercial vendors shall be used. 

a. Follow the instructions provided with 

each type of  pH meter. 



f i e l d  trip. In case of an apparent pH violation, 

the electrode shall be checked w i t h  pH 7.0 buffer 

and recalibrated to the closest reference buffer . 
Then the sample shall be retested. Duplicate 

analyses should agree within 0.1 standard units. 

Records -- A logbook shall be maintained and will 
contain the property number of each pH meter. All 

calibrations and repairs  should b e  noted in the 

logbook indicating the date, repairs made, person 

making repairs, and calibration records. 

Reao*ba Units -- Report pH t o  the nearest 0.1 

standard unit. 

A m l i  (1) Scope and cat~an. This method is 
applicable to ground, surface, and saline 

waters, as well as domestic and industrial 

wastes. 

( 2 )  Summan of Method. The pH of a sample is 

determined electrometrically using either a 

glass electrode in combination with a 

reference potential or a combination 

electrode, and a p H  meter. 

( 3 )  J n t e r f  erences 

a.  The glass e lec trode ,  in general, is not 

subject to solution interferences from 

color, turbidity, colloidal matter, 

oxidants, reductants, or high salinity. 



(5) Precision and AccuracY. Precision and 

accuracy for this method have not been 

determined. 

Standard He thods ' f o r  the W e  

and Wastewatu, 15th Edition, p. 124, Method 

2122 

vethods f o r  Chemical Analyses of Water and 
Wastes, US-EPA, 170.1 (1979). 

(a) Eaui~ment -- Only electronic (portable) meters with 
provisions for temperature compensation should be 

used. Temperature resistant combination electrodes 

should be used in conjunction with the meters. (pH 

t e s t  paper will be used only for determining pH 

ranges or for determining approximate pH values.) 

(b) Eauiment  Ins~ection and ca l ib r a t i on  -- The pH 

meter shall be checked before each field trip for 

any mechanical or electrical failures, weak 

batteries, and cracked or fouled electrodes. The 

slope of the meter shall also be checked initially 

with three fresh standard buffer solutions ( e . g . ,  

4, 7, and lo). All pH recorders shall be checked 

for recording accuracy and time scale accuracy. 

While in the field, the meter shall be calibrated 

daily before use with two buffers bracketing the 

expected sample pH. Thereafter, the meter shall  be 

checked against two buffers before each reading. 

Fresh buffer solutions should be used for each 



(e) Methpd for Measurins Temuerature 

(1) Scoae and A w ~ l i c a t i a .  This method is 

applicable to ground, surface, and saline 

waters as well a s  domestic and industrial 

w a s t e .  

( 2 )  m a n  of Method. Temperature measurements 

may be made with any high quality mercury- 
filled thermometer or thermistor with analog 

or digital read-out device. 

( 3 )  Comments. Measurement device shall be 

routinely checked against a precision 

thermometer. 

( 4 )  Test Procedure. 

a. U s e  only a previously calibrated mercury- 
filled thermometer or thermistor that has 

been inspected according t o  the procedure 

outlined above. 

b. A l l o w  thermometer or thermistor enough 

time t o  equilibrate to outside 

temperature when removed from a field 

vehicle. 

c. Insert thermometer o r  thermistor in-situ 

when possible or in a grab sample. Swirl 

the thermometer or thermistor in the 

sample and take the  temperature reading 

when the mercury column or read-out 

needle moves l e s s  than 1'~ per minute; 

record temperature to the  nearest 0 .so=. 



(b) Ins~ection and Calibration -- Each glass mercury 
filled thermometer shall be inspected before each 

field trip to see that it is not cracked and does 

not have air spaced in .the mercury column. If a 

mechanical dial-type thermometer is used, it should 

not have a broken face cover or otherwise show 

damage. A cross-check with a calibrated NBS 

certified thermometer shall be made at least semi- 

annually. Thermistors and electronic readout units 

should be calibrated in the same manner. Recording 

thermometers shall be checked for recording 

accuracy before each use. The recorder time scale 

accuracy shall be checked semi-annually. Before 

using a thermometer in the field, a visual 

observation shall be made to assure that it has not 

been damaged. If a thermistor is used, the 

instrument shall be checked against a thermometer 

before field use. Cross-checks and duplicate field 

analyses should agree within L O .  5 ' ~ .  

(c) Calibration Rec.or& -- A logbook shall be 

maintained with each thermometer number and/or, 

equipment property number recorded. All 

calibration information, individuals making the 

calibrations, and dates of caf i b r a t i o n ,  shall be 

recorded. Each field calibration shall be noted in 

the field logbook indicating the temperature 

readings observed. 

(d) ~ e ~ o r t i n u  Units -- Report all temperature data to 
the nearest 0 . 5 ' ~ .  
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5.4.1 Quality Control Procedures 

Quality assurance procedures for field analysis, and field 

analytical and test instrumentation calibration are described in 

the BSAP-QAPP. All field analytical procedures shall be conducted 

in duplicate at a minimum of 10 percent of the time. A record of 

these duplicate analyses shall be kept in field logbooks by field 

sampling personnel. A significant difference in the replicate 

analyses (greater than specified in the following sections) shall 

result in recalibration of the instruments used, re-examination of 

the analytical methodology being used, or re-examination of the 

sampling location. 

All field analyses must be traceable to the specific 

individual performing the analyses and to the specific equipment 

utilized. This information shall be entered into the field 

0 logbooks for all field analyses. Time records shall be kept in 

local time utilizing the military 2400 hour format and shall be 

recorded to the nearest five minutes. 

A specific calibration and/or standardization plan for all 

field analytical equipment is presented in this subsection. 

Included in this plan are: calibration and maintenance intervals; 

listing of required calibration standards; environmental conditions 

requiring recalibration; and use of a logbook to record calibration 

and maintenance data for each piece of field analytical equipment. 

5.4.1.1 Temperature. 

(a) Initial Calibration -- All thermometers shall be 
initially calibrated against a National Bureau of 

Standards (NBS) certified thermometer or one 

traceable to NBS certification. 



AT'TACKMXNT A. 

STANDARD CLEANING PROCEDURES 



fiTTACHMENT A .  STANDARD CLEANING PROCEDURES 

The cleaning procedures outlined in this attachment are to be 

used by all personnel to clean sampling and other field equipment. 
Specific cleaning procedures are presented in the following 

section. deviation from them be documented in field 

records. 

A . 1 . 1  cleaning Materials 

The cleaning materials referred to in this attachment are 

defined in the following paragraphs and also in the BSAP-QAPP. 

The laboratory detergent shall be a standard brand of 

phosphate-f ree laboratory detergent such as ~icro", Alquinoxn, or a Liquinoxn. The use of any other detergent must be justified and 

documented in the field logbooks and inspection or investigative 

reports. 

The nitric acid or hydrochloric acid solution (10 percent) 
shall be made from reagent-grade nitric acid or hydrochloric acid 
and deionized water. 

The standard cleaning solvent shall be laboratory-grade 

isopropanol. However, solvents may be substituted for a particular 

investigation if needed. Laboratory-grade acetone or methanol are 
.- 

both acceptable. However, it should be noted that if laboratory- 

grade acetone is used, the detection of acetone in samples 

collected with acetone rinsed equipment is suspect. Laboratory- 

grade methanol is much more hazardous to use than either 

laboratory-grade isopropanol or acetone, and its use is 

discouraged. The use of any solvent other than laboratory-grade 

isopropanol for equipment cleaning purposes must be justified and 

fF533\OAPP\APP&LZ.Y51 A- 1 



i t 5  use must be documented in field logbooks. Tap w a t e r  may be 

used from any municipal water treatment system. 

Deionized water is defined as tap water that has been treated 

by passing through a standard deionizing resin column. The 
deionized water should contain no heavy metals or other inorganic 
compounds ( i . e . ,  at or above analytical detection limits). 
Organic-free water is defined as tap water that has been treated 

with activated carbon and deionizing units. Organic-free water 

should contain no pesticides, herbicides, extractable organic 

compounds, and less than detection limits of purgeable organic 

compounds. 

During cleaning operations, the substitution of a higher grade 

water ( i . e . ,  deionized or organic-free water for tap water) is 

permitted and need not be noted as a variation of this BFSP. 

However, the deionized and organic-free water utilized must be 

subjected to the specific quality control procedures as outlined 

below. I 



the opinion of the field investigator they may have become 

contaminated during the course of the field investigation. 

A.1.3 Decontamination of Equipment Used to Collect Samples of 

Toxic or Hazardous Waste 

Equipment that is used to collect samples of hazardous 

materials or toxic wastes or materials from hazardous waste sites, 
RCRA facilities, or in-process waste streams shall be 

decontaminated before it is returned from the field. At a minimum, 

this decontamination procedure shall consist of washing with 

laboratory detergent and rinsing with tap water. More stringent 
decontamination procedures may be required, depending on the waste 

sampled. 

A.1.4 Proper Disposal of Cleaning Materials 

The solvent used to rinse sampling equipment and containers 

shall be collected and disposed of by allowing it to evaporate 
under a fume hood or be containerized and disposed of through an 

approved hazardous waste disposal contract. Similarly, spent acid 
shall be collected and disposed of through the same disposal 

contract. 

A.1.5 Safety Procedures to be Utilized During Cleaning Operations 

The materials used to implement the cleaning procedures 

outlined in this attachment can be dangerous if improperly handled. 

Due caution must be exercised by all personnel and all applicable 
safety procedures shall be followed. At a minimum, the following 

precautions shall be taken in the field during these cleaning 

operations: 



1. Safe ty  glasses with splash shields or goggles, neoprene 

gloves, and a neoprene laboratory apron will be work during 
all cleaning operations. 

2. A11  solvent rinsing operations will be conducted in the 
open (never in a closed room). 

3 .  No eating, smoking, drinkirg, chewing, or any hand to mouth 
contact shall be permitted during cleaning operations. 

A.1.6 Storage of Field Equipment and Sample Containers 

All field equipment and sample containers shall be stored in 
a contaminant-free environment after being cleaned using the 

procedures outlined in this attachment. 

A.2 S~ecific Oualitv Cpntrol Procedures for cleanina ~ ~ e r a t i o n s  

This section establishes guidelines for specific quality 
control procedures to monitor the effectiveness of the sampling 

equipment and sample container cleaning procedures outlined in this 

attachment. These procedures are specified in the BSAP-QAPP in 

Section 4.1.4. 

A.3 Cleanina Procedures for TeflonN or Glass F i e l d  sam~linq 
E a i ~ m e n t  Used f o r  the Collection of S a m ~ l e s  for Oruanic 

Com~ounds and/or Metals Analvses* 

1. Teflonm or glass sampling equipment will be rinsed 

thoroughly with tap or deionized water in the field as soon 

as possible after use. 



2. Equipment will be washed thoroughly with laboratory 

detergent and water using a brush to remove any particulate 

matter or surface film. 

3. The equipment will be -rinsed thoroughly with 

deionized/organic-free water. 

4. Equipment will 'be rinsed twice with solvent (isopropanol) . 

5 .  Equipment will be rinsed thoroughly (three times) with 

deionized water. 

6. Equipment will be allowed to air dry. 

7. Equipment will be wrapped completely with aluminum foil to 

prevent contamination during storage and/or transport to 

the field. 

* - When this sampling equipment is used to collect samples that 

contain oil, grease or other hard to remove materials, it may 

be necessary to rinse the equipment several times with 

pesticide-grade acetone to remove the materials before 

proceeding with Step 2. In extreme cases, it may be necessary 
to steam clean the field equipment before proceeding with Step 

2. If the field equipment cannot be cleaned utilizing these 

procedures, it should be discarded. 

A.4 Cleanina Procedures f ~ r  Stainless-Steel or Metal ~amplinq 
.- 

g a i p m e n t  Used for the Collection of S a m ~ l e s  for Trace Orsanic 

Comaounds and/or Metals Analvses* 

1. Rinse the stainless-steel or metal sampling equipment 

thoroughly with tap water or deionized/organic-free in the 

field as soon as possible after use. 



2. Wash equipment thoroughly with laboratory detergent and 

water using a brush to remove any particulate matter or 
surf ace film. 

3. Rinse equipment thoroughly-,' w i t h  tap water or 

deionized/organic-free water. 

4. Rinse equipment twice w i t h  solvent (isopropanol) and allow 

to air dry for at least 24 hours. 

5 .  Rinse equipment thoroughly with deionized/crganic-free 

water. 

6. Wrap equipment completely with aluminum foil to prevent 

contamination during storage and/or transport to the field. 

* When this sampling equipment is used t o  collect samples that 

contain oil, grease or other hard to remove materials, it may 

be necessary to rinse the equipment several times with 

pesticide grade isopropanol acetone to remove the materials 
before proceeding with Step 2. In extreme cases, when 

equipment is painted, badly rusted, or coated w i t h  materials 

that are difficult to remove, it may be necessary to steam 
clean or wire brush equipment before proceeding with Step 2. 

Any stainless-steel sampling equipment that cannot be cleaned 

using these procedures should be discarded. 

A . 5  Miscellaneous Euui~ment Cleanlna Procedures - 

A . 5 . 1  We11 Sounders to Tapes Used to Measure Ground-Water Levels 

1. Wash with laboratory detergent and tap water. 

2. Rinse with tap water. 



3. Rinse with deionized water. 

4. Equipment should be placed in a polyethylene bag or wrapped 

with polyethylene film to prevent contamination during 

storage or transit. 

A.5.2 Submersible Pumps and Hoses Used to Purge Ground-Water Wells 

Proceed as outlined in Section A . 5 . 1 .  

A . 5 . 3  Portable Power Augers 

1. The engine and power head should be cleaned with a power 

washer, steam jenny, or hand washed with a brush using 
detergent (does not have to be laboratory detergent but 

should not be a degreaser) to remove oil, grease, and 

hydraulic fluid from the exterior of the unit. These units 

should be rinsed thoroughly with tap water. 

A . 5 . 4  Large Soil Boring and Drilling Rigs 

1.   he' rig should be cleaned before being mobilized and 

brought on-site as outlined in Step 1 of Section A.5.3. 

2. All auger flights, auger bits, drilling rods, drill bits, 

hollow-stem augers, split-spoon samplers, Shelbyntubes, or 

other parts of the drilling equipment that will contact the 

soil or ground water should be cleaned as outlined in 
Section A.4 (including footnotes) or Section A . 6  (including 

footnotes, if appropriate). 

A . 5 . 5  Miscellaneous Sampling Equipment 

Miscellaneous sampling equipment shall be washed with 

laboratory detergent, rinsed with tap water, followed by a thorough 
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deionized water rinse, and dried before being stored. This 

procedure is not used for any equipment utilized for the collection 

of samples for trace organic compounds or metals analyses. 

A . 5 . 6  Field Analytical Equipment and other Field Instrumentation 

The exterior of sealed, water-tight equipment should be washed 

with a mild detergent (for example, liquid dishwashing detergent) 

and rinsed with tap water before storage. The interior of such 

equipment may be wiped with a damp cloth if necessary. 

Other field instrumentation should be wiped with a clean, damp 

cloth; pH meter probes, conductivity probes, etc., should be rinsed 

with deionized water before storage. 

A.5.7 Ice Chests and Shipping Containers 

All ice chests and reusable containers will be washed with 

laboratory detergent (interior and exterior) and rinsed with tap 

water and air dried before storage. In the event that an ice chest 

becomes severely contaminated, in the opinion of the field 

investigator, with concentrated waste or other t o x i c  material, it 

shall be cleaned as thoroughly as possible, rendered unusable, and 

disposed of properly. 

F 

Sufficient clean equipment will be transported to the field, 

when possible, so that an entire study can be conducted without the 

need for field cleaning. However, this is not possible for some 

specialized items of field equipment such as portable power augers 

(Little Beavera, well drilling rigs, soil coring rigs, and other 

large pieces of field equipment. In addition, during particularly 

large scale studies, it is not practical or possible to transport 

to the field all of the precleaned field equipment required. The 



--..- a following procedures are to be utilized when equipment must be 

cleaned in the field. 

A . 6 . 1 .  Equipment Used far Routine Sample Collection Activities 

For routine operations involving classic parameter analyses, 

water-quality sampling equipment such as Kemmerers, buckets, W 

dunkers, dredges, etc. , may be cleaned with sample or deionized 
water between sampling locations. A brush may be used to remove 

deposits of material or sediment, if necessary. If deionized water 

is used, water samplers should be flushed with sample at the next 

sampling location before the sample is collected. It should be 

emphasized that these procedures cannot be used to clean equipment 

for the collection of samples for organic compounds or trace metals 
analyses. 

Flow measuring equipment such as weirs, staff gages, velocity 

0 meters, and other stream gaging equipment may be cleaned with tap 
water after use between measuring locations, if necessary. 

A.6.2 z ~ f l o n " ,  Stainless-Steel. or Metal Emi~ment Used to 

Collect Samples for Oruanic Com~ounds and Trace ~ e t a l s  
Analvses* 

1. Clean with tap water and laboratory detergent using a brush 

if necessary to remove particulate matter and surface 

films. 

2. Rinse thoroughly with tap or deionized water. 

3. Rinse twice with solvent (isopropanol). 

4. Rinse thoroughly with deionized/organic-free or distilled 

water. 



5. Rinse thoroughly with deionized/organic-free or distilled 

water and allow to air dry as long as possible. 

6. Wrap with aluminum foil, if appropriate, to prevent 

contamination if equipment is going to be stored o r  

transported. 

* Portable power augers (such as the Little Beavera) or large 

soil boring or drill rigs should be cleaned as outlined in 

Step 1 of Section A.5.3 before boring or drilling operations. 



ATTACHMENT B. 

SAMPLE SHIPPING PROCEDURES 



8.1 Introduction 

Samples collected during field investigations or in response 
to a hazardous materials incident must be classified by the pro jec t  

leader, prior to shipping by air, as either environmental or 

hazardous material samples. In general, environmental samples 

include drinking water, ambient ground and surface water, 

background/control soils, sediment, treated municipal and 

industrial wastewater effluents, biological specimens, or any 

samples not expected to be contaminated w i t h  high levels of 

hazardous materials. The shipment of samples designated as 

environmental samples are not regulated by the U.S. Department of 

Transportation (US-DOT) . However, these samples must be 

transported in such a manner as to preserve their integrity. 

a Samples collected from process wastewater streams, drums, bulk 

storage tanks, or soil, sediment, or water samples from areas 

suspected of being highly contaminated may need to be shipped as a 

hazardous material. Regulations for packing, marking, labeling, 

and shipping of hazardous materials and wastes are promulgated by 

the US-DOT and are described in the Code of Federal Regulations (40 

CFR 171 through 177). The guidance for complying w i t h  US-DOT 

regulations in shipping environmental laboratory sampler is given 

in the "National Guidance Package for Compliance with Department of 

Transportation Regulations in the Shipment of Environmental 

- Laboratory Samples1'. It is the responsibility of the Contractor to 

insure that samples classified as hazardous materials are shipped 

in accordance with these regulations. 

Samples collected by field personnel 

field team leader as environmental samples e T F ~ ~ ~ \ P A P P \ A P P U ~ . ~  B-1 

and designated by the 

shall be shipped using 



the method described below. However, if the environmental sampler 

are preserved, the amount of preservative must not exceed the 

amoUnts indicated in Table 1 of this attachment. If the amount of 

preservative added to a sample exceeds that listed in Table 1, then 
that sample may be considered a hazardous material and shall be 

shipped in accordance w i t h  procedures described in 49 cm 171 

through 177. In addition, the shipment of pre-preserved sample 

containers or bottles of preservatives ( ,  NaOH pellets, H C ~ ,  

etc. ) which are designated as hazardous under the US-DOT, Hazardous 

Materials Tables, 49 CFR 172.101, must be shipped pursuant to the 

appropriate US-DOT regulations. The shipment of nitric acid is 
forbidden on all aircraft. 

Environmental samples shall be packed prior to shipment by air 

using the following procedures: 

1. Select a sturdy cooler in good repair. Secure and tape M e  

drain plug with fiber tape. Line the cooler with a large 

heavy duty plastic bag. 

2. Allow sufficient outage (ullage) in a l l  bottles (except 
VOCs) t~ compensate for any pressure and temperature 
Changes (approximately 10 percent of the volume of the 

container) . 

3. Be sure the lids on all bottles are tight (will not leak) 

and then secure the lid to the bottle w i t h  tape (preferably 

plastic electrical tape) to insure the lid w i l l  not vibrate 
loose during transport. 

4. Place a11 bottles in separate and appropriately sized 

polyethylene bubble pack bags and seal the bags with tape 

(preferably plastic electrical tape). 



5. Place paired 40-ml VOC vials into separate polyethylene 

bubble pack bags and seal w i t h  tape. 

6. Place plastic bags filled with ice in the bottom of the 

cooler and t h e n  place the bottles and cans in the cooler 
with sufficient space to allow for the addition of 

additional bags of ice. 

7 .  Securely f a s t e n  the  top  of the large garbage bag w i t h  tape 

(preferably plastic electrical tape) . 

8. Place completed chain-of-custody forms into the cooler and 

then close the cooler and securely tape (preferably with 
fiber tape) the top of the cooler shut. Chain-of-custody 

seals should be affixed to the top and sides of the cooler 

so that the  cooler cannot be opened without breaking the 

seal. 

9. The shipping containers must be marked "THIS END U P , 1 1  and 

arrow labels which indicate the proper u p w a r d  p o s i t i o n  of 

the container should be affixed to the container. A labe l  

containing the name and address of the shipper shall be 

placed on the outside- of the container. Labels used in the 

shipment of hazardous materials (such as cargo Only 

Aircraft, Flammable Solids, etc.) are not permitted to be 

on the outside of the container used to transport 

environmental samples and shall not be used* 



Tab le  1. Chemicals L i s t e d  i n  t h e  Hazardous M a t e r i a l s  T a b l e  ( 4 9  CFR 172.101) 
Used by ESD for P r e s e r v i n g  Samples 

pH Quantity of P r e s e r v a t i v e  Wt. % of 
P r e s e r v a t i v e  Sample Type/Pararneter Recommendation Added P e r  Liter p r e s e r v a t i v e  

I iC1 V o l a t i l e  Organ ic  ~ n a l y s i s  <2 - 21 4 d r o p s  conc .  HC1/40 m1 0 .22% ( 2 )  

t igC1, Ni t rogen  s p e c i e s  N A 4 0  mg 0.004% (1) 

IINO, M e t a l s ,  Hardness  <2 - 21 5 r n l  of c o w .  (70%) 0.35% (1) 

H2S04  Nit rogen  S p e c i e s  <2 - 21 2 r a l  of 36N 
COD, O i l  & Grease ,  
Organ ic  Carbon, Phenols 

NaOH c y a n i d e s ,  Sulfides >12 - 113 2 ml of ION 0 . 0 8 0 %  (1) 

F ~ e e z i n g  B i o l o g i c a l  - F i s h  and 
0 c (Dry s h e l l f i s h  T i s s u e  
Ice ) 

Dry ice is c l a s s i f i e d  a s  a  ORM-A hazard by DOT. There is no l a b e l i n g  r equ i r emen t  f o r  samples  
p r e s e r v e d  with d r y  ice, b u t  each  package must  be p l a i n l y  and durably marked on a t  least one  s i d e  or 
edge with t h e  d e s i g n a t i o n  @lORM-A.N The package should also be marked nDry Icen or lacarbon Dioxide ,  
S o l i d "  and 'LFrozen D i a g n o s t i c  Specimens." Samples must  be packaged i n  acco rdance  , w i t h  t h e  
r e q u i r e m e n t s  of 4 0  CFR 173.615 and advance a r r angemen t s  must  be made between t h e  sh ippe r  and each 
c a r r i e r .  

NA N o t  A p p l i c a b l e  



ATTACHMENT C. 

STANDARD OPERATING PROCEDURES FOR FIELD 
FILTRATIONS OF WATER SAMPLES 



STANDARD OPERATING PROCEDURE 
FIELD FILTRATION OF WATER SAMPLES 

If water samples are to be tested for dissolved constituents. eg. 
metals, they must be filtered prior to preservation. Water samples 
must be filtered through a 0.45 micron pore-size filter to remove 
suspended particulate matter. Samples for analysis of volatile 
compounds should not be filtered. 

The filtering equipment and memb;ane must be suitable tor the 
intended analysis. Materials known to adversely affect the 
analytical procedure must not be used. Tho principal guidance 
elemenrs regarding filtration can be summarized as follows. 

When to f i l ter :  

o When the water sample is produced from medium 
to fine-grained porous geologic material and 
contains suspended fines that cannot be 
prevented by well development or by well 
design.  

o To determine the soluble organic or inorganic 
chemical constituents that are considered to 
be transported by ground water through an 
unconsolidated aquifer. 

o To determine the radionuclide content of water 
that would be expected to be transmitted in an 
aquifer. 

o When iron concentration in the water is 
elevated to a few or more parts per million. 

o When it is important to determine the flux of 
chemical constituents for purposes of meeting 
water quality or developing data for a model. 

Filtration must be done as soon a's possible a f t e r  a water 
sample is obtained, preferably simultaneously with the production 
of the water, i . e .  in-line. Where possible, the standard procedure 
should be to use an in-line flow-through filter. A delay in 
filtration is most critical if the water sample has a relatively 
high iron concentration. Precipitating iron oxide has a 
substantial capacity for sorbing metal ions and some organics. The 
procedures for c o l l e c t i n g  a filtered sample is described as 

1. Use a nose piece, molded. in-line high capacity disposable 
0.45 micron filter. 



2. Filter material should be non-contaminating synthetic 
fibers . 

3 .  Filter should be placed on the positive pressure side of 
the peristaltic pump. 

4 .  If the well is deeper than 25 feet, a submersible pump may 
be necessary to bring the sample to surface. Once the sample has 
been brought to the surface and collected into a clean container, 
the sample should be passed through the in-line filter using the 
peristaltic pump (equipped with a shorter length of tubing) as 
described above. The sample is transferred from one container to 
the second container. through the in-line filter, using the 
peristaltic pump. -. 

5. When filtering a sample, at least one filtered equipment 
blank using. deionized/organic-free water must be collected and 
analyzed. 

When not to filter: 

o When aquifer is open, that is, has solution 
cavities or has extremely large pores (a 
gravel aquifer) and particulate matter is 
identified as a natural part of the mobile 
phase of the aquifer. 

o Wells can produce water with colloidal matter 
that will clog a 0.45 micron pore-size 
membrane. Wells producing such water have 
been observed with yields of hundreds of 
gallons per minute. In such an unusual case a 
representative water sample would not be 
filtered. 

o When, the objective is to measure exposure of ' 

people to ground-water constituent, samples 
are collected from access points in the 
distribution system. An example would be 
water from a residential well collected at a 
sink. . - 

o When gaseous radioactive isotopes are being. . . , 
measured. . , 

o When volatile organic compounds are analytes . -  
of interest. An exception would be completely I 

contained flow-through filtration system. 
Such a system should have little effect on 
dissolved volatile organic compounds. 
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